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pressure of steam which the main propelling engines can | and, secondly, for an arrangement of air pump which 
now more efficiently utilise. Still more, in the case of the | would give a high percentage of vacuum, and enable the 
most recent vessels fitted with steam turbines for propul- | full economy of the turbine system to be realised. As 
sion instead of the conventional reciprocating engines, | regards condensing plant, the advent of the turbine made 


AUXILIARY MACHINERY ON MERCHANT 
STEAMERS. 


SECTION I.—INTRODUCTION. 


AUXILIARY machinery on board modern merchant 
steamers even of the ordinary type, but still more so in 
the case of particular a for special kinds of service, | 
has undergone considerable change within recent years. | 
The development of electricity on board ship for power | 
purposes, as well as for lighting; the adoption of 
the turbine principle of propulsion for cross-Channel 
and ocean-going passenger steamers ; the increase in the 
number and the size of dead meat carrying steamers; and 
the radical modifications in the general design and equip- 
ment of ships engaged in bulk cargo carrying, with a 
view to extreme despatch in loading and discharging— 
all these are matters which have had distinct influence of 
late in modifying conventional and standard facilities and 
practice in respect of steamship auxiliary machinery. 

One general and highly important question which has 
been long debated and tentatively experimented with— 
and in some cases definitely solved—is the question as to 
whether the pumping arrangements in merchant steamers 
—of the mail and passenger class as well as the purely 
cargo-carrying order, but more particularly the latter— 
should consist of the time-honoured but dependent asso- 
ciation with the main engines, or should be separate and 
independent. The supporters of the latter view, indeed, 
advocate each item being self-sup 
such circumstances as a main 
various items being grouped and associated as far as possible 
to take their motive power from a common source; not 
associated, however, with the main propelling engines. 
Sea-going and superintendent engineers for a variety of 
reasons—not always essentially a part of pure engineer- 
ing—-are still debating it. While reliability in working 
and economy of upkeep have been all along recognised 
as necessary requirements — in mail and passenger 
steamers as in the more humble cargo carrier — the 
question of running economy has been the crux of the 
question as regards the latter class of vessel. In the case 
of mail and passenger steamers, where speed and regularity 
are paramount considerations, coal and steam consumption 
are omens minor considerations, and for many 
years independent working pumps have been employed. | 
The pros and cons of the question as regards slow-going 
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Fig. 1—-MAIN AND AUXILIARY MACHIN 


there is little, if any, foothold or standing for pumps and 
other auxiliary items being associated with the main 
engines. Not only has the adoption of the turbine prin- 
ciple for ship propulsion brought about modifications in 
the arrangement and working of the usual auxiliary 
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Fig. 2—LONGITUDINAL ELEVATION OF MACHINERY 


and economically worked cargo vessels, however, are 
still and may yet for many years be discussed, and | 
experimented upon, with varying results and impressions. 
he era, of independent auxiliaries for steamships of 
the regular mail liners—such a stage, no doubt, has now 
been reached—has been to a large extent furthered by 
the extended application of electricity on board ship, for 
power purposes as well as for lighting, and by the higher 


Dynamo to Dotted Lines’ 


Fig. 3—PLAN 


machinery in engine-rooms, but it has to some extent , 
influenced the adoption of items new and special. 

At this point the modifications of most note thus 
brought about may in a general way be outlined, With 
the firmly established advent of the turbine came, first, 
the demand for an independently-driven air pump, because 
the pumps driven from the turbine shaft had been 
found unsatisfactory and inadmissible for marine work ; 
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ERY FOR TRIPLE-SCREW STEAMSHIP 


it imperative that this should be independent, and as 
efficient as possible under all conditions of working. In 
large sea-going vessels in the best practice there is a sepa- 
rate auxiliary condenser by which the necessity is avoided 
of connecting the auxiliary exhausts to the main con- 
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OF MAIN AND AUXILIARY MACHINERY 


denser, and also running the risk of causing air leakage. 
Besides making the adoption of “ independent” air- 
pumps advisable, if not absolutely necessary, the great 
need for securing and maintaining high vacuum in order 
to obtain the greatest efficiency with the turbine has 
brought abont the adoption of special devices for assist- 
ing the ordinary air pump in effecting this object. Re- 
garding the subject of vacuum, the Hon. C. A. Parsons 





il 


THE ENGINEER 


JUNE 21, 1907 








has said :—‘“An addition of lin. to the vacuum in the 
condenser over 26in. deducted 4 per cent. from the steam 
used, a further increase of the same amount lin. meant a 
further gain of 44 per cent., while 29in. brought the steam 
consumption down 5} per cent. more.” The “vacuum 
augmenter,” designed by the Parsons Company, has 


may be termed a “ water seal.” The “ vacuum augmen- 
ter” has been found in some cases to increase the 
vacuum by about 2in. above that obtained with the ordi- 
nary air pump. 

Some time ago the firm of G. and J. Weir, Cathcart, 
began to manufacture the Weir dry air pump, as a sup- 


biner” is yet representative of the progressive spirit with 
which engineers, shipbuilders, and shipowners are now 
meeting and helping forward the trend of development. 
The illustrations represent the engineering “ vitals” of 
a triple screw-propelled vessel for South America to be 
built by Gourlay Brothers and Co., Dundee, similar 





























Fig. 4- A DRY AIR AND CIRCULATING PUMP 


been applied to increase the vacuum above that obtained 
by the air pump. This briefly, as is well known, consists 
of a smaller auxiliary condenser placed below the main 
condenser and connected to it by a pipe having a conical 











Fig. 6—VERTICAL VACUUM PUMP—CARRUTHERS 


| lating oil throughout the bearings. 
| items already noticed in general terms more detailed 
| reference will be made and illustrations given further on 


PLANT—WEIR 


plementary or intensifying auxiliary to its make of 
“wet” air pump. The purpose of this pump is really to 
take care of leakage in excess of the normal, and it pro- 
vides an auxiliary of large capacity and comparatively 
light weight through being capable of running at a high 
speed. It has been fitted in one form or another in many 
of the recent turbine vessels. In some of the earlie 
plants the dry air pump was driven by the centrifuga! 
pump engine, but in later practice it has been dis- 
associated from that engine and driven by a separate hizh 


| speed engine. 


The practice of some firms, however, having large 
experience with turbine vessels, still is to fit wet-air 
pumps only, these being driven from the same engine a: 
the circulating pump, and the combination, it is claimea 
in at least one case, proves quite efficient. 


The introduction of turbine engines has brought 


about little or no change in the feed pump plants on 
board ship, but in the matter of heating the feed-water 
the adoption of turbine machinery necessitates some 
important modifications. Owing to the high vacuum the 
natural temperature of the feed-water is low, and feed 
heating is thereby rendered a mattcr of extra importance. 
There being nothing corresponding to the intermediate 
receiver in turbine machinery from which the steam may 
be taken, practically the only steam available for heating 
purposes is that from the exhaust of the auxiliaries. 


| Further, formerly the main engines had attached to them 


the hot-well pumps for discharging the feed-water fron: 
the hot well up to the direct contact feed heater, whil: 
now there are no pumps worked from the turbine shaft. 
For these and other considerations the feed heater in 
turbine vessels—unless on the very largest sizes—is 
generaliy of the surface type, fitted between the feed pump 
and the boiler... In one other direction the introduction 
of turbine propulsion has brought about almost ar. 
entirely new auxiliary item, namely, oil pumps for circu 
To this and the othe: 


SECTION II.—ENGINE AND BOILER-ROOM AUXILIARIES. 


It goes without saying that independent condensers, 
pumps, &c., involve a relatively higher initial—and 
possibly a heavier running—cost than pertains to the 
auxiliaries under the conventional arrangement. This 
undoubtedly is in itself a deterrent factor in the develop- 


| ment of the independent principle in steamship engine- 
or | 


| exceptional cases are occurring to prove the validity of 


room outfit. But in this connection special 


Fig. 5—-VERTICAL EVAPORATOR FITTED TO §S.S. BOGOTA—WEIR 


to the Londres, built for service in that country last year. 
The Londres is a vessel specially designed for passenger 
and goods river traffic on the River Plate. Hitherto all the 
steamers belonging to the same owners have been of the 


Fig. 7—GENERAL SERVICE PUMP—CARRUTHERS 


contracted portion through which a jet of steam is forced. | the conventional rule. The variety and arrangement of | paddle type, owing to the shallow draught in the upper 
The effect of this is to exhaust most of the air and | the auxiliary items in a turbine engine-room are matters | reaches of the river. It was desired, however, to get 
vapour from the condenser and deliver it tothe air pump. | which perhaps have already received sufficient illustra- | screw-propelled boats if the requisite light draught could 
By arranging the air pump suction pipe with a dip the air | tion in engineering and shipping journals. Figs. 1, 2,| be guaranteed. At first turbines were thought of, but 
and vapour is prevented from returning to the condenser | and 38 illustrate the arrangement and equipment of | eventually reciprocating engines were designed. These 
by the water contained in the pipe, thus forming what ' the engine-room of a steamer which, while not a “ tur- | engines, as will be seen from Figs. 1,2, and 3, comprise 
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three sets, each having four cylinders working on four 
cranks, and driving three propellers. To ensure 
running without vibration was an essential feature, and 
these engines on trial ran noiselessly at a speed of about 
250 revolutions per minute. The working parts are all 
carefully balanced, and their lubrication is done mechani- 
cally under pressure, the effect being that the whole of 
the working parts are practically floating in oil, so that 
all knocking and vibration are done away with. The oil 
pumps adopted for this purpose are of Weir’s design and 
manufacture. All the air circulating, feed and bilge pumps 
are worked by independent engines of the latest types. 


directed to the merits of the design as regards manipula- 
tion of valves, large bearings, &c. 

An example of the Weir dry air pump driven by a Weir 
enclosed engine, to which reference was made above, is 
illustrated in Fig.10. The air pump is supported on 
columns from the steam cylinder, and is of the single- 
acting type, fitted with cooling arrangements. The air 


| separately before being mixed with the main feed-water. 
| Adry air pump and circulating pump engine of the 
| Weir enclosed type 10}in. diameter by Qin. stroke, driv- 
| ing a 16in. air pump and a centrifugal circulating pump, 
| is shown in Fig. 4. Theillustration is from a photograph of 
| the engine fitted on the cross-Channel turbine steamer 
| Princess Elizabeth. It has, itis said, proved successful, but 


pump barrel is of gun-metal, fitted with a gun-metal | 
bucket and valves specially designed for the particular duty. | 


The general design is light, simple, and the performance of 
the apparatus is said to be satisfactory. Fig. 11 showsa Weir 
general service pump l1lin. diameter by 2lin. stroke, and 


is an example of a type | 


of pump which has been 
largely developed by the 








firm of late for ballast and 


ship. The 
iron, fitte 
metal liner, 


tages is of cast 
with a gun- 


type valves. It meets the 
demand for a somewhat 
better class auxiliary in 
this department, and is 
generally of better design 
and more substantially 
built than the ordinary 
make of pump so largely 
used. Fig. 12 shows tke 
Cathcart firm’s latest no- 
velty in air pumps, viz., 
the Weir monotype air 
pump. This example is 
24in. diameter by 13in. 
stroke. 
pump is of the direct- 
acting variety, and is the 
result of a number of 
years’ experimenting with 
the object of securing a 
direct-acting air pump, 
economical] in steam and 








Fig. 13—STEAM DRIVEN CIRCULATING PUMP FITTED 


The-boilers are four in number, are made for a working 
pressure of 180 ]b. per square inch, and are fitted with 
forced draught supplied by two large fans. The Londres 
attained a speed of nearly 18 knots with a draught of only 
7ft. Another feature of this steamer is the driving of 
all the deck machinery by hydraulic power, thus ensuring 
both rapid and noiseless working; the main features of 
which are dealt with later on in this article. 

The marine auxiliary plant in the way of pumps, 
evaporators, &c., which the firm of G. and J. Weir, 
Limited, Cathcart, has been so long noted for, scarcely 
calls at this late date for any extended description, but 
modifications due to the introduction of the turbine 
principle have had to be made, and a number of illustra- 
tions of the specialities of this firm, together with some 


brief notes, may be ofinterest. Fig. 8, page 3, shows a 














Fig. 14 CIRCULATING PUMP—ALLEN 


pair of Weir direct-acting feed pumps 13in. diameter by 
26ia. stroke, with float tank and automatic control gear 
as fitted on the turbine steamer Viking. These pumps 
have gun-metal water ends, gun-metal buckets and 
manganese bronze rods, and are of the firm’s latest and 
most approved type. Each pump is capable of delivering 
feed-water for the total horse-power—10,000 indicated 
horse-power. Fig. 9 illustrates a pair of Weir: indepen- 
dent air pumps—twin type—as fitted on the turbine 
Cunard liner Carmania and other Atlantic liners. They 
are of the standard Weir type, with one single steam 
valve for both cylinders, situated compactly between the 
two steam cylinders. 
bronze pump rods, and the pumps are fitted with foot, 
bucket, and head valves. Special attention may be 


The barrels are of gun-metal, with | 
of this arrangement is that it enables the feed-water 


| 
} 
| 


| 


ON CARMANIA—ALLEN compact and efficient 
latter-day marine auxi- 
liaries, and is being largely 
adopted in all classes’ of vessels, both singly and in con- 
junction with the dry air pump on turbine vessels. 
Messrs. Weir have devised a special form of combined 
feed heater and auxiliary condenser of the surface type. 
It is divided into two portions, the primary being the 
feed heating portion, and the secondary the condensing 
portion. The main feed-water supply is discharged 
through the tubes of the first portion by the air pump, 
teing heated in its passage by the exhaust steam from 
the auxiliary machinery, which, under normal conditions, 


general purposes on board | 


gun-metal | 
bucket, bronze rod, and | 
large valve area, with disc | 


The monotype | 


uniform in stroke under | 
all conditions of duty. | 
It forms one of the most | 














Fig. 15—FEED} (PUMP—CARRICK AND WARDALE 


in later practice the dry air pump is dissociated from 
the centrifagal pump unit, and is driven by a separate 
engine. The plant shown is a neat and compact arrange- 
ment, and is given as an example of actual practice. 














Fig. 16—-HORIZONTAL DUPLEX SLIDE VALVE BALLAST PUMP—CARRICK AND WARDALE 


is all condensed by the feed-heater. The two portions 


|of the apparatus are in communication on the steam | 
| side, so that if for any reason the feed heater is insuffi- 


cient to condense all the steam, the uncondensed portion 
passes over into secondary half of the apparatus, through | 
which the circulating water passes, this being tsken from 
the sea or other convenient source. An excellent feature 


derived from the auxiliary exhaust steam to be filtered 


Considerable misconception appears to ex'3t a3';to the 
necessity for, and function of, the dry air pump, on 
account of the necessary vacuum being obtainable in 
some cases by means of the wet air pump only. It 
should be borne in mind that even a slight fall in vacuum 
affects the efliciency of the turbine to a considerable 


| extent, so that special provision for maintaining the 


vacuum under all conditions of leakage is both neces- 
sary and justified. So long as the system is reasonably 
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free from leakage, the wet air pumps are generally of 
such a size as to secure a good vacuum, but should 
any unexpected or abnormal leakage take place, the 
dry air pump can be put on to maintain such conditions 
of vacuum as will enable the normal efficiency of the 
turbine to be secured and the vessel’s speed to be main- 





pumps of the same type, 8in. and 9in. diameter by 8in. 
stroke; two sanitary pumps 8in. and 8in. diameter by 
8in. stroke; and two fresh water pumps 5}in. and din. by 
5in. stroke. The use of the crank in this case has, it is 
claimed, the advantage over the direct-acting type in that 
it permits of the use of Edwards’ type of pump, and 
also allows of working with very small clearances. 
Fig. 6 illustrates a compound vertical crank drum 
vacuum pump specially designed for use with an indepen- 
dent condensing plant where a high vacuum is desired. 
The design shown has been arranged for long-continued 
working without attention. Fig. 7 illustrates a modern 
general service and feed pump of the vertical duplex type 
by the same firm, designed for steam and water pressures 























Fig. 17—VERTICAL FEED PUMP—BAILEY 


tained. Naturally, the sizes and proportions for the 
various units of these plants are the result of experience, 
and from the increasing range of plants at work it may 
be concluded that the makers will introduce modifications 
and improvements as a result of their observations of 
those at present at work. 





Fig. 18—VERTICAL TWIN-CYLINDER AiR PUMP—BAILEY 


the engine trunk and base plate are cast in bronze, and 
of very light section. 

The latest type of horizontal duplex ballast pump made 
by Messrs. Carrick and Wardale, of Redheugh Engine 
Works, Gateshead-on-Tyne, is illustrated in Fig. 16. 
Such pumps have been supplied to the Admiralty and the 
leading ship building firms of this country. They are made 
in various sizes for capacities from 35 to 350 tons of 
water an hour. Instead of being fitted with ordinary 
lift or mitre valves, the water is pumped automatically 
by means of a D slide valve; this arrangement allows 
the valve to open with the movement of the plunger, 
and is not dependent upon the vacuum to lift the 
valves. There are only two valves, one for each 

















Fig. 19—SET OF PUMPS FOR AN INDIAN SURVEY VESSEL—HALL 


up to 250]b. per square inch. The water valves are 
arranged in groups, and care has evidently been taken to 
provide ample strength in all parts, and give ready access 
wherever it may be needed. 

Of one of the steam-driven circulating pumps for which, 
along with other items of auxiliary plants on board ship 
both for the merchant service and the leading navies, 
W. H. Allen, Son and Co., Limited, Bedford, bave long 
been noted makers, we present an example in Fig. 13, 
pageiv. This shows a steam-driven main circulating pump, 
as fitted on board the Cunard liner Carmania. The two 
engines, it will be seen, are placed on each side of the 
pump, which has suction and discharge branches 26in. in 
diameter. The disc is 4ft. 6in. diameter, and is of gun- 
metal throughout. It has a bronze spindle. The 
engines, which have cylinders 14in. diameter by 12in. 
stroke, are of a simple, neat, and open design throughout, 


pump, which answer for the suction’ana delivery,? and 
they can be arranged for working either horizontally or 
vertically. 
The pump or piston-rod lever of one cylinder works the 
water valve automatically on the opposite side and vice 
versd. All the pumps are lined with gun-metal and have 
|a@ false face fitted for each water valve, which can be 
| renewed. The levers are all of mild steel shrunk and 
| keyed on to their respective gudgeons, and the brackets 
| for the same are fitted with keeps, which allow these 

levers to be taken out without having to remove the 

whole bracket. The pump piston-rod, to which is bolted 
| a steel crosshead, is guided to prevent the rods from turning 
| and bending the lever. The suction and delivery branches 
| are arranged on either side of the pump, and by taking off 
| the flange from one side, or by removing the cover, the 


| working valves, of which there are only two, can be 

















Fig. 20—MAIN FEED, BALLAST, AND SANITARY PUMPS FOR A LARGE VESSEL—HALL 


the material, of course, being of the highest quality. | immediately got at. The waterways are all of large area, to 
| The cylinder and piston valve in each case are one cast- | allow of a low velocity of flow into the pump barrels. 
| ing of high-grade cast iron mounted upon a column and | 


Messrs. Carrick and Wardale have for many years 


Air and circulating pumps of the crank type are well- | bed-plate of the same material, which are of substantial | made a speciality of pumping ship’s ballast with a slide 


known productions of J. H. Carruthers and Co., Polmadie, 
Glasgow. One of the recent plants erected by this firm 
which has amply justified itself is that put on board 
the turbine Cunard liner Carmania, consisting of two 
vertical duplex ballast pumps, 12in. stroke, each capable 
of discharging 400 tons of water per hour; two bilge 





box section. The parts of the engine, it will be noted, 
are easily accessible, there being only alight steel column 
in front to add extra rigidity. Fig. 14 shows a neat type oi 
steam-driven circulating pump of the same firm’s manu- 
facture. It is of specially light design. The pump disc 


is of gun-metal throughout, with a bronze spindle, while 





valve instead of the ordinary lift or mitre valve, and the 
advantage they claim for this type of valves is that they 
are less liable to choke than ordinary valves, and will pump 
semi-fluids, hot water, or water heavily charged with 
grain, chips, waste and ashes, as are invariably to be dealt 
with after ballast tanks have been used for cargo. In fact 
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any obstruction, it is said, will pass through the ports or 
valves. Another advantage is that they always give a 
full bore discharge aud are noiseless. They are well 


| before the piston reaches the end of its stroke, thus using 
| the steam expansively, slowing down the speed and, pre- 

venting wear and tear of valves. These pumps use very 
little steam. There are 
not many working parts, 
a fact which will be ap- 








that there are only two 
stufting- boxes, two pis- 
tons, and one slide valve. 
The pump water cylinders 


same material. The pump 


water pressures up to 
150 lb. per square inch. 
One of the latest types 
of air pumps is illustrated 
in Fig. 18. It shows a 
Davidson vertical twin- 
cylinder air purop, also 
manufactured by W. H. 
Bailey and Co., Limited, 
which is largely used for 
marine work. It has two 
steam cylinders which 
are supported by a cast 
iron H frame. This also 


bearing, and guides for 
the crossheads. The 
valve gear in this case 
also is of the Davidson 
design. By means of 








Fig. 21-CIRCULATING PUMPS. FOR S.S. HELIOPOLIS—DRYSDALE 


built, and for their respective capacities take up little 
space. 

The engraving, Fig. 15, illustrates Carrick andWardale’s 
standard type of vertical duplex boiler feed pump arranged 


valve rods it controls a 
plain slide valve in the op- 
posite chest, and itis inte- 


steam chests are placed horizontally on the cylinders. 
The top valve plates and heads can easily be removed, 
and the valves in the channels and buckets are readily 
accessible. 














Fig. 22—EVAPORATORS FOR THE S.S. EMPRESS 


for boiler pressures of 250 lb. per square inch, and in a 
variety of sizes for capacities of from 1500 to 10,000 
gallons of water per hour. The pump ends are usually 
made all in gun-metal, but can be designed with cast 
iron water ends, gun-metal fitted. The suction and 
delivery branches are arranged on both sides of the pump. 


The pumps are each double acting, fitted with eight valves | 


in all, of large area and small lift, and the water passages 
are arranged for an easy flow at a low velocity. The 


valve seats are held in position with a brass spindle | 


screwed from the top of the pump, and, by removing the 
doors and unscrewing the cap, all the valves can be got 
at for repairs or examination. 


the brackets for actuating the valve gear. The pumps 
are substantially built and suitable for the heavy work 
for which they are intended, and provided with a hand lever 
for filling the boilers when steam is not available. 

The engravings given in Figs. 17 and 18 illustrate two 
pumps made by W. H. Bailey and Co., Limited, of Albion 
Works, Sulford, which are admirably suited for marine 
purposes. Fig. 17 represents a Davidson vertical boiler 


feed pump, which, owing to its high efficiency and small | 
space occupied, is largely used in marine work. The 


The pump cylinders | 
are supported by means of three heavy turned steel | 
pillars, the centre one of which is arranged for carrying | 


OF IRELAND AND EMPRESS OF BRITAIN—WEIR 


Such pumps have been fitted to many ships, and we 
are informed that the power absorbed in working the air 
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special feature is the valve gear, which is actuated by a 
positive mechanical connection with the main piston-rod | pumps for five battleships shows that the indicated horse- , Gourlay Bros. and Co., Limited, Dundee, las’ year for ser- 
| power of these pumps is less than 3, of that of the main | vice on the River Plate. For the most part, however, this 


of the pump, being assisted in its movements by steam. 
It has a positive and mechanical closure of the steam port, 


engines. 


preciated when we state | 


The engraving given in Fig. 20 represents a set of 
pumps supplied by Messrs. J. P. Hall and Sons, Limited, 
of Peterborough, to a passenger vessel of 7000 indicated 
horse-power. On the left side of the illustration is shown 
the main feed pumps, which are of the direct-acting type, 
carried on the float control tank, which regulates the 
supply of water to the boilers as required. The float 
works automatically and the pump takes the water from 
the tank, the speed of the former being regulated by the rise 
and fall of the water in the tank. The central is the 





rods are made of bronze. | right is the sanitary 


Thepumpsare sufficiently | 
strong to stand steam and | 


carries the main beam, | 


resting to note that the | 


ballast pump. The steam cylinder is 94in. diameter, the 


are lined with gun-metal, | pump cylinder being 11l}in. diameter, with an 18in. 
and the valves are of the | stroke. 


It is designed to be capable of delivering 150 
| tons of water ballast an hour. The small pump on the 
pump. This has a steam cylinder 
6}in. diameter, and the pump cylinder 5in. diameter and 
10in. stroke. The pumps are particularly neat in appear- 
ance and substantially made. 
Another set of pumps made by the same firm is illus- 
trated in Fig. 19. It has been supplied by Messrs. Hall 
for an Indian survey vessel. The main feed pump is in 
the centre of the engraving, and is in combination with 
the float tank and control gear. The duplex pumps 
shown on either side are respectively a general service 
and auxiliary feed pump. On the extreme left is the 
fresh water pump, and that on the right is the auxiliary 
pump for the boiler feed, and is of the differential 
type. 
In the matter of pumps of the centrifugal order for 
circulation as well as ballasting purposes on board ship, 
the name of Drysdale and Co., of Bon Accord Works, 
Glasgow, is much too well known to require anything 
like elaborate reference. Their specialities in the way 
of circulating pumps can be made to suit, in the matter 
of design and detail, a wide variety of conditions by 
slight modification and alteration. Fig. 21 is from a 
photograph of the twin sets of circulating pumps 
as erected in the makers’ shops, and now being fitted to 
the Egyptian Mail Steamship Combpany’s liner Heliopolis, 
recently launched by the Fairfield Shipbuilding Company. 
These direct-acting centrifugal pumping engines have 
large bearing surfaces, and are carefuliy balanced with 
weights forged to the crank webs. Themain bearings are 
of best gun-metal, and the crank pin and crosshead 
brasses are of phosphor bronze. All the bearings are 
made adjustable. The excentric straps are made of gun- 
metal in the smaller sizes, and are extra broad. The 
engines are provided with D slide valves. The valve 
spindle is etticiently guided by means of a substantial 
guide bracket, and fitted with a cod-piece and adjustable 
wedge. Itisinteresting to note that Messrs. Drysdale and 
Co. have recently fitted the condenser circulating pumps 
on board his Majesty’s new yacht, which was launched 
by A. and J. Inglis, Limited, on the 30th of May. 
Except as regards the method of feeding, the adoption 
| of turbine machinery has not influenced the design of 
| evaporators. Formerly the evaporator was fed by a 
small pump worked from the air pump levers of the main 

| engines. These features being non-existent in the case 

| of turbine machinery, and, to a growing extent, being dis- 

| pensed with in the case of modern reciprocating main 
engines, to give place to the independent working of 
pumps, the evaporator is now fed either by « small inde- 
pendent feed pump or it can be arranged to be fed from 
the sanitary tank through an automatic feed box fitted on 
the side of the shell. Fig. 5 is an example of Weir's 
latest vertical evaporator with automatic feed regulator. 
The size of evaporator shown is for 30 tons per day, and 
is the actual apparatus fitted to the Pacific Steam Navi- 
gation Company’s s.s. Bogota. With this arrangement, as 
has been indicated, no feed pump is necessary, as the 
evaporator can be fed from the sanitary tank so long as 
there is a sufficient head of water over the float gear, the 
latter regulating the supply of the feed without requiring 
any supervision. This Weir type of evaporator is of cast 
iron, fitted with all requisite mountings, and with the 
latest form of tube coupling and coil, permitting an easy 
removal of scale. Fig. 22 illustrates two Weir evapo- 
rators, each with a productive capacity of 50 tons of 
fresh water per day. In connection with these there is 
an independent direct-acting feed pump 44in. and 6}in. 
by 10in. stroke, with gun-metal water end. These items 
were supplied to the well-known steamers Empress of 
Ireland and Empress of Britain. 

One fresh item of auxiliary plant on board modern 
steamers is an oil pump for lubricating bearings and jour- 
nals. This has been introduced in cases of reciprocating 

| main engineson board nota few steamers, a notable example 
already referred to being the high-speed enclosed engines 
fitted to the triple-screw propelled steamer Londres, built by 
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Fig. 23—LIST AND MUNN’S GRAVITATION FEED-WATER FILTER—CARRUTHERS 


class of auxiliary items is new in marine work, and it is 
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only since the introduction of the turbine for marine pro- 
pulsion that these oil pumps have become a general por- 
tion of the engine-room equipment. Two are generally 
fitted—sometimes three—for stand-by purposes, and in 
the case of the Londres, as well as in most of the turbine- 
propelled vessels recently turned out, these have been of 
the Weir firm’s single direct-acting type. 

The fact that oil within a steam boiler is a source of injury 
and danger to the boiler has long been generally recognised, 
and means have been carefully adopted and skilfully devised 
to counteract the harmful influence, even in the case of 
slow-speed steamers fitted with engines of ordinary design. 
But the oil used to lubricate pistons, slide valves, and 
rods of a reciprocating engine, and carried through with 
the exhaust steam, and fed into the boiler with the 
feed-water, is really inconsiderable when compared 
with the oil, which, but for effective counteracting 
measures, would be conveyed to the boilers where turbine 
propulsion obtains. Feed-water filters, therefore, are re- 
cognised as indispensable items in the auxiliary installation 
on board turbine steamers. Various forms of feed filter 
apparatus have been devised, and are now largely fitted. 
One form of such apparatus largely in use long before the 
turbine era, but since its advent improved and rendered 
increasingly effective, is the gravitation feed-water filter 
—List and Munn’s patent—as manufactured by J. H. 
Carruthers and Co., Polmadie, Glasgow. Of this filter we 
give in Fig. 28 a sectional view of a single-tank, four-cell, 
two-flow, two-strata type, from which the working process 
may be gathered. Acting by gravity, without pressure, 
and open to the atmosphere, there is no risk of forcing 
impurities through the filtering medium. The filtering 
surface is large, and the speed of water through the filter 
quite slow. If there is any air in the feed water—another 
deleteriant to be excluded from boilers—it escapes before 
the feed-water leaves the filter. The water from the air- 
pump is discharged at a height which gives sufficient 
vertical head for propelling the water through the filter. 
The large filtering surface and the slow passage of the 
water through it gives every facility for the deposit of 
grease and oil. Not being under pressure, it may 
scarcely be necessary to add, neither the gravitation 
filter nor its fittings are subject to Board of Trade 
regulations. 

The well-known filter and oil separator made by Alley 
and Maclellan, Polmadie, provides a large amount of 
filtering surface in a very small space. The arrange- 
ment for rapidly and conveniently changing the filtering 
material—which is of cocoanut fibre mounted on vertical 
spindles, that can be easily removed and replaced with 
the minimum amount of bolt-withdrawal and _joint- 
breaking—is a feature much appreciated by engineers-in- 
charge. In Fig. 24 is given an engraving of the latest 
form of the filter and separator, simplified by a 
rearrangement of the large by-pass, formerly a projec- 
tion on the side of the shell. 

A feed-water filter and oil extractor made by Caird 
and Rayner, of Commercial-road, London, which we 
illustrate in Fig. 25, can be arranged to be placed in the 
discharge or suction side of the feed pump, and consists of 
a cylindrical vessel with a double bottom, into which is 

















Fig. 24—FILTER & OIL SEPARATOR—ALLEY & MACLELLAN 


screwed a series of perforated brass carriers, over which 
are placed the filtering mantles. These mantles consist of 
sleeves of filtering cloth drawn over woven coir founda- 
tions, and form a very effective filtering medium. The 
water passes through the mantles into the double bottom, 
and from thence to the boilers. By-pass valves are fitted 
to isolate the filter when changing the mantles, an 
operation which can be performed in a few minutes. 
With the filter, a steam valve, blow-out cock and pressure 
gauge are, of course, fitted. One of the special features 
of this simple filter is the easy manner in which the 
mantles, after they have been used, can be replaced. To 
change them, all that is necessary is to take the cover 








; ; : ; 
off, as shown in the illustration, when the mantles can | present one would not have sufficed to do justice to this 
then be putin. The filter is of neat appearance. | most important branch of marine engineering, which has 
so revolutionised modern ocean travel. 

Although, as stated, we do not propose to deal at length 

with this subject, we may say that there has recently been 
4 j : . _ | constructed a small electric plant to which we should 
The pumping arrangements in connection with the main | like to refer. The plant, which is illustrated in Fig. 
agents of steamship propulsion, ¢.g., feeding the boiler, con- | 26, is constructed by James B. Petter and Sons, 
densing exhaust steam, &c., as well as with water ballast, | Limited, of 73, Queen Victoria-street, London, and 
and with bilge water due to casualty—in short, the general | consists of a pair of oil engines anddynamos. The engines 
as well as the special service auxiliaries on board ship | are of the Petter horizontal type, working at 240 revolu- 
having been dealt with, a natural continuation, it may be | tions per minute, and direct coupled to dynamos having 
|an output of approximately 5000 watts, which is suffi- 
| cient for eighty 16 candle-power lamps. The plant was 
= | erected on board the s.s. Ghazee, owned by Messrs. 
Ges Gellatly, Hankey and Co., and special precautions have 
| been taken by the makers to prevent fluctuations during 
rough weather, and also any escape of oil. Weare given to 
understand that the plant has been in use for about 
twelve months now, and during that time has, itis stated, 
worked very satisfactorily. 

Electricity for power purposes on board ship is what we 
aim at directing some attention to, and as the new motive 
power as applied to forced draught for boiler furnaces is 
now competing with the older steam power, it is proposed 
to illustrate a few examples in both departments. In 
addition to this, electricity on board ship is being applied 
for power purposes in widely ramified directions. The 
demands for superior ventilation (on a large scale in the 
case of mail and passenger steamers and produce-carry- 
ing steamers) is only one of the directions in question. 
The noiselessness of working, and the perfection of des- 
patch arrived at in working cargo and the steering gear of 
different classes of merchant vessels, constitutes another 
such direction. 

Dealing with the most important of these branches, the 
matter of forced draught for boiler furnaces now calls for 
some treatment. While fans for forced draught in the boiler 
room, as well as for ventilating and heating purposes in other 
parts of modern steamers, are still to be found individu- 
ally driven by independent high-speed steam engines, it 
is chiefly cn account of electric power being available 
that in many steamers the increasing employment of fans 
for a growing variety of purposes has been brought about. 
Motor-driven fans, Jarge and small as part of a general 
system with electricity as the motive power, are now as 
plentiful as, not so many years ago, they were rare and 
remarkable on board ship. While in some cases fans 
and motors are found, owing to the exigencies of situation 
and particular duty, entailing separate generating plants 
in different parts of a vessel, they are to a large extent 
integral portions of the systems taking motive power 
from the main generating plant erected in or about the 
engine-room. No doubt in very large vessels, carrying 
passengers as well as produce, and on long ocean services, 

| it is quite an approved practice to adopt small units, each 
of which takes care of a certain portion of the vessel 
although this has the disadvantage of divided, and 
possibly insufficient attention. 


SECTION III.—FANS FOR FORCED DRAUGHT AND 
VENTILATION. 

















Fig. 25—FILTER AND OIL EXTRACTOR—CAIRD & RAYNER 


thought, should consist of the treatment of the auxiliaries 
—for most part, also stationed in the engine and boiler- 
rooms—for general and normal service. This has 
reference to the plant generally serving for the arti- 
ficial lighting and ventilating of modern high-class 
steamers. Electric lighting of steamships, however, 
has for many years been an accomplished thing, 
and while improvements—great improvements—have 
undoubtedly been effected, not only in the general 
system of lighting, but in the plant for generating the Fig. 27 shows a steam driven fan for forced draught, 
current, the most marked feature of development is the made by W.H. Allen, Son and Co., Ltd., the engine being 
accumulation of plant of the same type, broadly speaking, | of the firm’s high-speed forced lubrication enclosed type. 





Fig. 26—ELECTRIC GENERATING PLANT DRIVEN BY OIL ENGINE—PETTER 


to accomplish the same object, but with minor modifica- | This combination is exceedingly small and compact for its 
tions due to special conditions of service as well as | power. The weightof the fanis carried upon the outer bear- 
economy in first cost. | ing of the steam engine, this latter being of specially sub- 

For the purposes of the present Supplement, therefore, | stantial design. The matter of lubrication has been well 
we do not feel called upon to deal with, or illustrate, the | looked after. The fan in this case is made of mild steel plate, 
electric generating plant to be found for lighting purposes | but under special circumstances the makers construct 
on board nine-tenths of the ships of Britain’s, as well as | these fans of high-tension sheet brass, where there is 
other nations’, merchant fleets. The number of gener- | a possibility of corrosion from salt spray. Fig. 28 
ating units now available to the shipowner or his advisers | illustrates a steam-driven fan enclosed in a special 
the shipbuilders and marine engineers, each presenting | casing, the engine in this instance being of Allen’s 
claims to superiority for particular conditions and service, open type. This is a combination which has found 
is legion, and a Supplement of twice the size of the much favour in the mercantile marine. Fig. 29 
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shows an Allen motor-driven forced-draught fan. In 
this case the motor is of the totally enclosed type, the 
casing being entirely dust-proof. The electrical design of 
the motor has been adapted to enable the machine to run 
at an exceedingly high temperature without damage 
resulting to the insulation. These motors have, we are told, 


forced draught purposes. 


This, with the system of forced lubrication used, renders the 


. 


enclosed forced lubrication engine, associated as it cast iron, which in turn is securely keyed upon an exten- 
can be with fans by the best makers, affords a suitable | sion of the engine crank shaft. The construction of the 
combination for use in ventilation or for induced and | fan runner is as follows:—The blades, which are of a 
Combined with great lightness | number suited to the special work which each fan has to 


and accessibility to all ‘parts, are large bearing surfaces. | perform, are pressed to the proper shape and flanged; 
|they are then riveted to a stiff steel centre 


ise, 























Fig. 27—STEAM DRIVEN FAN FOR FORCEO DRAUGHT—ALLEN Fig. 28-—-FAN 


run for long periods in an atmosphere of 180 deg. to 
200 deg. Fah., and have given entire satisfaction. The 
motor is provided with al] the necessary accessories in 
the way of inspection doors and lubricating arrangements, 
tue upper half of the commutator cover being cast in 
aluminium ‘to facilitate its removal. On the right of the 


renewal of bearings. 
light design for torpedo boats, torpedo destroyers, &c., 
are a well-known speciality of this firm. 

A single-crank, single-acting compound Chandler patent 
engine, coupled to a double inlet steel-cased fan is shown 














Fig. 293—MOTOR DRIVEN FORCED DRAUGHT FAN-ALLEN 


picture is shown one of Messrs. Allen’s special design of | in Fig.31. This plant was designed for forced draught on 

controller for this class of work, by which good speed | board ship, a class cf work in which Bumsted and 

regulation is provided for the motor, as well as the usual | Chandler have specialised. The engine in the illustra- 

overload release. An ammeter is also arranged in close | tion is single crank and compound, the high-pressure 

proximity to the starting handle. | cylinder being placed immediately above, and tandem to 
A Brotherhood engine with fan, for forced draught, or | the low-pressure cylinder. 

ventilation, is illustrated in Fig. 30. This high-speed | The fan runner is of steel plate fixed to a fan centre of 





DRIVEN BY OPEN TYPE ENGINE—ALLEN 


engines very silent in working and minimises the cost of | equal numbers being fixed to either side of it, which 


Fan engines and fans of specially | previously to this had been turned true and bored to fit 


on to a mole turned upon the centre casting. 
The fan casing is usually built completely of sheet 
steel, well strengthened with angle iron wherever deemed 
| necessary. ILetifome cases, as in the illustration, the 
| casing is composed of a belt of cast iron, to which is 
bolted the remainder of the casing, which is of steel. 
The base-plate upon which the engine rests is of cast 
iron, and to this, as will be observed, the fan is 
bolted. Great care is exercised in providing ample bear- 
ing surface for the crank and fan shafts, and we are 
informed that such fans and engines hate run from twelve 
to eighteen months without stopping—this has been when 
used for ventilating colliery workings. The following par- 
ticulars of a test taken on a plant similar to that illus- 
trated in Fig. 31, but sinaller, may prove interesting. 
| The test lasted for four hours, during which readings were 
| continually taken at regularly stated intervals. These 
| are the mean results :—Boiler pressure, 150 lb. per square 
| inch ; vacuum, 26in. in condenser; revolutions per minute, 
| 400; air pressure at outlet, 64 in. of water ; indicated horse- 
| power, 21; average water consumption, 20°65 ; lb. of water 
| per indicated horse-power per hour, horse-power in air, 
| 18°47 ; engine efficiency, 90 per cent. ; fan etficiencv, 72:3 
| per cent.; combined efficiency, 65 per cent. The boilers 
| were 52ft. away from the engine, and the condenser was 
about 20{t. away, When these facts are considered, and 
| also the small size of the engine and fan, the above 
| figures may be considered as satisfactory. 

Fig. 32 is from a photograph of a double-acting forced 
| lubrication single-crank compound high-speed engine 
| coupled to a centrifugal pump for pumping condenser 
circulating water. The pump impeller is keyed directly 
to an extension of the engine crank shaft; the engine is 
fitted with a by-pass, by means of which it is able to 
develop an overload for short periods, stexzm of initial 
pressure being passed into the low-pressure cylinder. 

The figures following are taken from a test of this 
pump. We give them, as they are interesting, and show 
that both engine and pump are of efficient design :— 
Quantity of water, 3500 gallons per minute; head of 
water, 41°8ft.; revolutions per minute, 431; steam pres- 
sure, 140 lb.; indicated horse-power, 70; water horse- 
power, 44°3; brake horse-power, 61°95; combined effi- 
ciency, 66°3 per cent.; pump efficiency, 71°8 per cent. 

For the reason that they occupy small space relatively 
to the duty they are capable of performing, the Sirocco 
fans, which are the speciality of Davidson and Co., Limited, 
Belfast, are extensively used on board ship. Reliable 
and highly cfiicient in operation, they form, when direct 
coupled to electric motors, a very compact and neat com- 
bination. One of the smallest of these consists of a fan of 
the universal discharge type, i.c., it can be adjusted to 
blow in any desired direction, and measures only 20in. 
by 19in. by 24in. high, and has a capacity of 1000 cubic 
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feet of air per minute when running at a speed of 1300 | 
revolutions per minute. Many of these little sets have | 
recently been supplied, amongst other vessels, to the | 
battleship Dreadnought. Small fan units can be put to | 
many different uses on boardship, and the Davidson firm | 
supplied the turbine Allan Line steamers Victorian and | 
Virginian with four sets arranged on the open deck, to | 
exhaust air from lavatories, closets, and alleyways, while 


keep the temperature low to avoid fermentative heatin; 
of the grain. Fans are also employed with success on 
board cattleships when ventilation—other than that 
obtainable through natural means, which in cattle ships, 
as in passenger vessels, appears so often a minus quantity 
—is specially necessary when valuable cattle and horses 
are carried in tropical latitudes. Besides the fans of the 
centrifugal type erected for such purposes, the practice 

is also extending of fitting fans of the 

“propeller” type for such classes of 

ventilation as require only light air 











pressures. While very suitable for 
providing additional ventilation, or for 
extracting vitiated air from small 
cabins, alleyways, &c., the propeller 
type of fan, however, is not adequately 
adapted for ventilation through long 
or tortuous ducts on board ship. 

In Fig. 33 there is illustrated a sea- 
water evaporator having somewhat 
interesting features based on princi- 
ples which, although referred to by 
such authorities as Professor Mac- 
quorn Rankine, Osborne Reynolds, 
-&e., have not hitherto been promi- 
nently brought into practice in the 
manufacture of evaporators and 
heaters. We hope to draw adequate 
attention to this apparatus and the 
principles which it in practice appa- 
rently will embody, in a future issue. 
Meantime we may simply say that 
the principles have been applied to 
water heaters and evaporators of 
Andrew’s and Cameron’s make with 
marked success. The firm has sup- 
plied a considerable number of both 
evaporators and heaters to many of 
the well-known steamship lines en- 
gaged in passenger and cargo service. 
as well as in high-class steam yachts. 
Sea-water evaporators which have 
been at work since the beginning of 
1903 have not only required little 
cleaning and attention, but have 
maintained their specified production 
with remarkable regularity. Feed- 
water heaters are made with copper 
coils in the same way as the evapo- 
rators, and have facilities for with- 
drawing the coils for cleaning or 
examination, so that they are in all 
respects as handy as the modern 
evaporator. 








Fig. 30—STEAM DRIVEN VENTILATING FAN—BROTHERHOOD 


n the same vessels fans were put in for blowing air into 
pantries, store-rooms, &c. These units operate indepen- 
dently all the general ventilation and heating scheme, 
which consisted of the “ thermotank” system as fitted to 
very many of the largest mail and passenger ships built 
within recent years by Messrs. Stewart, of Glasgow. 
Sirocco fans were employed to blow and exhaust the air 
through the apparatus and ducts. The “ thermotank” 
system has been applied to all the latest Cunard liners, 
including the Lusitania and Mauretania, although not 
always involving the use of the special make of fan | 
above alluded to. 

Apart from the large question of the necessity for 


|and eater for evaporator feed. The evaporators 


A complete distilling plant—shown 
in Fig. 34—consisting of evaporators, 
distilling condensers, pumps, &c.— 
Quiggin’s patent— which the Liverpool 
Engineering and Condensing Co., Ltd., fitted on board the 
turbine Cunard liner Carmania and her reciprocating pre- 
decessor, Caronia, for the production of drinking water on 


| board, is being erected on a correspondingly large and 


improved scale on the steamers Lusitania and Mauretania. 
Each set consists of the following :—Two evaporators for 
feed make-up, to work single or compound effect; one 
evaporator for drinking, cooling, and washing water; two 
distilling condensers, circulating, feed, and brine pumps, 
and 
mountings are made of rolled naval brass and gun-metal. 

An exhaust steam feed-water heater with patented 
triple-thread coils is illustrated in Fig. 35, and this par- 


| ticular heater will work, it is said, equally well whether 
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Fig. 3I-FORCED DRAUGHT FAN—BUMSTED & CHANDLER 


mechanical refrigeration on board ship for dead meat and 
such cargoes—which will afterwards be dealt with—the 
great amount of less perishable goods imported into this 
country from all parts of the world is a matter which 
entails care and thoroughness in the ventilation equip: | 
ment of the holds of cargo vessels. In this alone there | 
lies a considerable field of utility for fans,and the number | 
of firms providing the necessary apparatus is large. 
Small electrically-driven fans are supplied for ventilating 
the holds of grain-carrying ships when it is necessary to 





it is placed horizontally or vertically. A high-pressure 
feed-water heater also made by the Liverpool Engineer- 


| ing and Condensing Company, Limited, is shown in 


Fig. 36. 
There is illustrated in Fig. 837 a Quiggin’s heater con- 
denser, specially designed for turbine propelled ships. 


| The upper part R acts as a feed-water heater, and the 


lower surface W deals with any steam which has not been 
condensed in the upper coil or heating surface. The feed- 


| water passes in at I and through the upper surface, finally 
| emerging at O to the boilers. 
| with exhaust steam which enters at S, and this heats the 
| feed-water. 
| straight-tube type; the cold water passing through this 


The coils are enveloped 
The lower part is of the ordinary condenser 


surface in at C and out at D is supplied by the main or 
auxiliary circulating pump. It will thus be noticed that 
this machine has the two-fold advantage of heating the 
feed-water and condensing and cooling the exhaust steam 
which passes away at K, at a low temperature, to a 
gravitation filter which is shown in eombination with 
this machine in Fig. 38. Here T is the heater condenser 
and G a Quiggin’s feed-water filter of the suction or 
gravitation type through which the condensed exhaust 
steam passes on its way to the feed tank H. The turbine 


| condensed steam from the air pumps delivers into this feed 


tank at A. This steam, being practically free from 
grease, is not usually filtered. The auxiliary steam is the 
portion in turbine steamers which contains practically all 
the grease, and, therefore, it is very desirable thoroughly 
to cool it before filtering in order to coagulate the oil. 


| The feed pump F, which is automatically controlled by the 


usual float arrangement, draws the filtered water from 
the tank H, and delivers it through the upper feed heating 
surface to the boiler. 

In the next engraving, Fig. 39, we reproduce an illus- 
tration of a condenser made by the firm of J. P. Hall 
and Sons, Limited, of London Road Works, Peter- 
borough. The apparatus is designed as an auxiliary 
condenser for vessels of the merchant type, and is fitted 
with circulating and air pumps of the firm’s own make. 

The firm of Royles, Limited, of Irlam, manufac- 
tures Row’s patented indented tubes, which are 
eminently suitable for marine purposes, as they 
are very efficient and cast the scale readily, render- 
ing cleaning operations simple and speedy. Fig. 40 





shows an evaporator made by Royles Limited, in which 
Row’s tubes are employed. For some time these appli- 
ances have been used not only in mercantile marine, but 
also in the Navy. As will be seen from the illustration 
the evaporator is so arranged that the tube battery can 
be got at with aminimum amount of trouble. The tubes 
are arranged so that by opening the door they are brought 
out of the evaporator, as shown in the engraving. They 
are then quite accessible, and can be cleaned without the 
necessity of having to break any pipe joints. The battery 
is built up of a number of sections, which are chreaded 
on to two steel bolts and held together by closing caps. 
Calorifiers have long been a speciality of Royles, 
Limited, and the engraving—Fig. 41—illustrates. one of 
their best examples of_these. It is a Row’s patented 





Fig. 32—CENTRIFUGAL PUMP—BUMSTED & CHANDLER 


calorifier fitted with Royles automatic steam control 
device. Its most frequent use on board ship is for supply- 
ing hot water to bath rooms and lavatories, because, 
when the demand for hot water is not regular, then such 
a storage calorifier becomes more useful, if not quite a 
necessity. The apparatus consists of a cylindrical casing 
of either mild steel or copper, and the Row tube heat- 
ing surface is arranged inside the lower part of the 
casing, thus combining calorifier and storage in the same 
appliance. It is mounted on the cast iron cover plate, 
which enables it to be easily withdrawn for inspection, and 

















Fig. 33—SEA-WATER EVAPORATOR 


there is no necessity to break any of the pipe joints. 
Other provision, too, is sometimes made for cleaning by 
having an auxiliary manhole and cover on the side of the 
casing, but this is only necessary where the calorifier 
has to treat very bad waters. For flow and return pipes 
bosses are provided on the top of the casing, as shown. 
The Royles patented automatic steam control gear, 
which is fitted, is compact and sensitive in its action. 
Messrs. Holden and Brooke, Limited, of West Gorton, 
Manchester, have brought out a feed-water heater which 
they claim delivers the feed fully 20 deg. Fah. hotter than 
the ordinary type of heater. In fact, they guarantee, at 
maximum capacity, feed-water at a temperature of 200 
deg. Fah., and when this maximum is not required they 
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state thatja still higher temperature is obtainable. In Fig. 
42 we illustrate a plan showing the application of this 
“high velocity” feed-water heater to a river steamer 
having a non-condensing engine, and working in very 
muddy water. The end elevation shows the pipe con- 
nection attachment to the casing side and special 


balanced by what may be called an elastic cylinder and 
piston, instead of by some arrangement of diaphragm. 
The safety valve is shown at the top of the valve in the 
engraving, and the side springs pulling on the horseshoe- 
shaped piece, applies the required pressure. 


The load on 


was soon abandoned. Now, the system of suction 
pipes which serve to load the oil is used for drawing 
out the impure vapour by coupling up the mains to 
highly efficient fans, specially designed for this work. 


the valve can be easily adjusted by turning the small 


hand wheel shown above the valve, and the reduced 


arrangement for blowing out sediment from the inlet and 
pressure can readily be varied. Both the alteration of 


outlet settling chambers and the valve for draining the 
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Fig. 34—DISTILLING MACHINERY, 8.S. CARONIA AND CARMANIA 


tubes when the heater is notat work. From the sectional ; reduced pressure and the resetting of the safety valve are 
elevation of the heater, it will be noticed that the feed- | carried out at one operation. 
pump delivers into the upper portion of the heater, the The demand for steamers of the tank description for 


: : ars : Fig. 36— -P 
water being deflected downwards by a projecting rib. | carrying oil in bulk has been greatly stimulated by the . ee vane te 


The inlet of the heater is through the uppermost tube, so | increasing relaxation of the Suez Canal regulations for 
that all the space below this forms a special sediment | the passage of steamers of this class through that great 


The fans, as a rule, are 6ft. 6in. in diameter and 10in. on 
the vanes, and all the vessels of the Shell Transport and 


collector. The arrangement of the tubes should be noted, 
for it is such that the water has to pass through many 
tubes, and this at a high velocity; in fact, it has to 
traverse as many as twenty-four tubes before coming out 
at the top of the outlet tube. The water, on leaving, | 
is again deflected downwards so as to cause the sediment 
to gravitate into the outlet sediment chamber. 

It frequently occurs that some of the boats in which 
these heaters are fitted only run for an hour or so at a 
time. In such cases it is necessary to open for a few 
moments the valves D and E, one at a time. This allows 
the feed delivery to be discharged overboard, and effec- | 
tively to clear out the sediment which has settled in the | 
settling chambers during the period of stoppage. On stop- | 
ping the main engines it is usual to open the valve F | 
which drains the tubes, there generally being sufficient 
internal pressure to empty these. Although the heater | 
is shown in the illustration arranged with a non-condens- 
ing engine, the same arrangement is quite applicable | 
with a live steam heater. 

The illustrations given in Fig. 43 were made from a 
photograph taken of a small model of Green’s patented 
balanced valve cut to show the method of operating. This 
valve is also made by Messrs. Holden and Brooke, 
Limited, and it is claimed that it is particularly suitable 
for turbine machinery. The special features appear to be 
that the valves are independent, and consequently each 
valve can seat itself properly without affecting the other. 
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| of shipowners. 
| lation which has been introduced for 
| some years, ard ‘which is associated 


Fig. 35—HEATER WITH TRIPLE THREAD COILS 


Neither valve is opened against pressure. The valve 
faces of both valves are protected against the cutting 
action of the steam, the smaller valve being provided 
with a special protected seating, whilst the large valve 
always being in balance whilst opening needs no protec- 
tion. And the load on the operating spindle is, it is said, 
very small. The illustration almost explains itself. 
There are two valves employed, the smaller valve having 
the pressure on the under side, while the large valve has 
the pressure on the top. Thus the smaller valve, on 
putting the operating gear into motion, is the first to 
open, and it continues opening until it is checked by a 
stop on the valve casing. Then the larger valve com- 
mences opening, and it will be seen that when this 
takes place it is in equilibrium. On closing exactly 
the reverse action takes place. The valve in the centre of 
Fig. 43 shows the smaller valve open and the larger one 





closed. In the right-hand view they are both in equili- 
brium, and in the left-hand view they are shown fully open. | 

Another valve of interest is that made by Royles, 
Limited. of Irlam, near Manchester, and illustrated in | 
Fig. 44. It is a combined reducing and safety valve. | 
This is a good combination, for many serious accidents 
have occurred due to not using a safety valve in con- | 
junction with a reducing valve. The main valve is! 


| discharged they are utilised for suck- 


Trading Company are in this way fully equipped. This 


waterway, conjoined to the great increase in the consump- 
company, indeed, it should be added, has enjoyed relaxa- 


tion of petrol for motoring purposes. Quite recently it 
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Fig. 37—COMBINED HEATER AND CONDENSER—LIVERPOOL ENGINEERING & CONDENSING CO. 


has been reported that as many as seven or eight large tions of the general regulations imposed by the Canal 

shipowning firms have heen asking tenders from ship- authorities since about 1892-3, when the vessels began to 

builders for new tonnage of this class. Of course, be equipped in this manner. 

improvements both in design and equipment have also For disposing of the ashes and general refuse from the 

contributed to the favour—or shall we 

say toleration—with which “ tankers ” 

have come to be regarded by the Suez Ss : P NH} 

Canal authorities and by a wider circle i sais YS =: 
The system of venti- — os 








with the pumps and piping involved in 
discharging the oil cargoes, and iden- 
tified to a large extent with the names 
of Mr. Stephen H. Terry and Sir 
Fortescue Flannery, and as fitted 
on board alli ships of the fleet owned 
by the Shell Transport Company, has 
materially helped on the present stage 
of development in carrying of oil in 
bulk. The system in question, briefly 
described, consists of putting in extra 
large suction and discharge mains for 
the oil, which are fitted in duplicate 
and range in diameter from 10in. to 
12in.—a more adequate provision as 
regards this than obtains to-day even 
in many larger steamers engaged in 
ordinary service. These are used for 
loading the oil, and as soon as the oil is 
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Fig. 38-ARRANGEMENT OF REATER AND GRAVITATION FILTER 




















ing the petroleum vapour out of the 
holds. Petroleum vapour being three 
times as heavy as air and twice as heavy as carbonic | stokehold of steamers of any considerable size and boiler 


acid gas, the idea at first tried «f blowing air ‘into | power steam hoists have for many years been common, 
the holds in order to get rid of the petroleum vapour } and several makers furnish very capable and quiet work , 
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ing machines. Fig. 45 illustrates the improved steam 
ash hoist now being supplied by Alley and Maclellan, 
Polmadie, Glasgow, the newest feature being the auto- 
inatic control motion. This motion is very similar to 
that of a steam steering gear. So long as the operator 
keeps turning the small wheel shown on the front of 
the machine, the buckets will be raised or lowered just 
according to the direction in which the wheel is being 
turned, and, with the stoppage of the wheel motion, there 
is simultaneously a stoppage of the buckets. Means 
are also provided for preventing any possibility of over- 
winding, in that stoppers are fixed in such a way that 
whenever the proper height has_been’attained the attend- 

















Fig. 39—AUXILIARY CONDENSER—HALL 


ant is prevented turning the wheel further. The buckets 
are thus raised to the required height or lowered gently 
to the stokehold floor, without the slightest fear of undue 
jar or excess of motion in either direction. 

Atmospheric or pneumatic hoists for dealing with 
stokehold ashes with mechanically operated parts are 
now largely adopted. 


SECTION . LV.--REFRIGERATION AND VENTILATING 


PLANT ON BOARD SHIP. 


The storage and overseas carriage of refrigerated 
produce, animal as well as vegetable, now forms an 
extremely important branch of commerce, and will 
undoubtedly extend as time goes on. This need not be 
insisted upon; suffice it to say that apart from its vital 
interest for marine engineers—many of whom have the 
responsibility of maintaining and working the valuable 
mechanical plants involved, and the still more valu- 
able cargoes—it has a close interest for the general 
public, for those who “ stay at home at ease,” as well as 
those who go “ globe trotting.” The British public now 
largely depend for food upon the dead meat and natural 





Fig. 40—EVAPORATOR OPEN FOR CLEANING—ROYLES 


produce carrying trades, and the passengers and crews of 
ocean-going steamships are quite as dependent, and even 
ore lavishly expectant. That itis of imperial interest 
is proved by its having materially helped the feeding of 
our soldiers in South Africa during the late war, and its 
being now in constant requisition by the crews of our 
merchant ships, as well as of our naval fleets. 

For the preservation of provisions and the present 
lavish scale of victualling on large passenger vessels it 
would be impossible to provide without the aid of 
mechanical refrigeration. Steam-driven machines are in 
general use in the merchant service, but electric driving, 


either through gearing or by direct coupling, is becoming | minimum of space for its type in proportion to its 
general in the case of war vessels. The carbon dioxide | refrigeration power. The running is smooth and 
system of refrigeration, which is most generally adopted | noiseless, the two compressors being driven by compound 
for all marine purposes, was first introduced into this | steam cylinders through a four-throw crank shaft. The 
country in a practical form about eighteen years ago by compressor bodies are of the makers’ standard type, 
J.and E. Hall, Limited, Dartford. , This firm hasspecialised | bored from solid blocks of hard forged steel and are 
the system, and almost entirely confined its attention | double-acting. The brine and water pumps are of the 
and the resources of its works to its development. The | duplex type. Machines of this design were fitted during 
success of this policy has been undoubted, and the com- 

pany’s output of CO, machines during the last twelve 


1906 on s.s. Falaba and Abertville, belonging to the fleet 
managed by Elder, Dempster and Co., Liverpool. 





Fig. 41-STORAGE CALORIFIER—ROYLES 


months has exceeded all previous records. The total has The Haslam Foundry and Engineering Company 
been swelled recently by four particularly large plants | Limited, Derby, since its incorporation with Pontifex and 
on s.s. Manchester City, Guardiana, La Blanca, andj| Wood, London, about 1892, has largely dealt with 
E] Argentino, which, in addition to size, have features of | ammonia absorption refrigerating, but it also makes 
somewhat special interest. All the vessels mentioned have | CO, machines, as well as the non-chemical machines in 
cooling capacity for frozen and chilled meat larger than | which compressed air is the principal agent. Each system 
that on any other vessel afloat. The average measure- | has its advantages, which need not, of course, be here 
ment of the insulated spaces on these four vessels is | dwelt upon. Fig. 48 is an illustration of the CO, 
nearly 400,000 cubic feet. We illustrate—Fig, 46—one | refrigerating machine as manufactured by the company 
of a pair of large single compressor machines with | and fitted on the turbine steamers Victorian and Vir- 
tandem compound engine, fitted on s.s. La Blanca. The ' ginian of the Allan Eine fleet. In the engraving Fig. 
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Fig. 42—-HIGH VELOCITY FEED HEATER ON A RIVER STEAMER—HOLDEN & BROOKE 


brine-circulating arrangements on these vessels have been | 49 wereproduce one of the same company’s NH; machines 
particularly well thought out, the power of the pumps, | with compound ammonia compressors and compound 
the size of the mains, and the number of separate | steam cylinders, such as it has fitted on board the 
circuits being quite exceptional. The two machines are | New Zealand Shipping Company’s steamers. The firm 
quite independent, but arranged for combined work. The | has also a make of NH; triple compressor machine with 
makers’ special brine-mixing system, to enable the two | triple-expansion steam cylinders, which it has fitted on 
temperatures required in the chilled and frozen spaces | the Nelson Line steamers and which is now being fitted 
respectively to be maintained, has been provided, and | on the Turner Brightman steamers. 

has worked admirably, giving perfect control of the tem-| The CO, machines in the Haslam Company’s practice 
perature within a limit of variation of 1 deg. Fah. | are often used for brine circulation, and the NH; are 
A new type of vertical duplex machine has recently | fitted on board ship with the cold blast system—i.c., the 
been produced by J. and E. Hall, Limited, of which we | air is driven over coils of direct expansion pipes, the 
give an illustration—Fig. 47. This machine occupies the | air passing through ducts down into the holds. The 
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same machines are also used for carrying chilled meaton | to handle, and less liable to leakage. The coils, tank, 
board ship, brine pipes being suspended in the ’tween | refrigerator, and condenser are al) galvanised, as are also 


decks through which the cold brine is circulated. 


| the brine pipes. The ammonia fittings and valves are of 


“\The ammonia refrigerating plant of the Pulsometer | the Pulsometer Engineering Company’s forged steel 


Engineering Company, Reading, seems to embody the | pattern, cut from the solid. 


A special arrangement is 


three essential features that appeal with so much force | provided whereby the ammonia can be purified, and all 


to marine engineers— viz., simplicity, reliability, and low 
In support of the claim of the 


cost of maintenance. 


| oil, &c., extracted from*the machine. A vertical recipro- 
cating pump of the “ Karoome,”’ type, as ‘made by this 

















Fig. 43—BALANCED VALVE FOR TURBINE MACHINERY—HOLDEN & BROOKE 


makers as to the very small loss of refrigerant where 
their plants are employed, they inform us that they have 
had ships’ plants running for twelve months at a time 
without any replenishing whatever of the ammonia. 
This result is, it is said, due to the special design of the 
compressor, and to the employment of the company’s 
improved fittings cut from the solid steel bar. Fig. 51 
represents the plant just fitted to the s.s. City of London, 
recently launched for the City Line by Workman, Clarke 
a dCo., Belfast. Many repeat plants have been supplied 
vy the company to this line of steamers since it fitted 
the first vessel in 1898. In the Navy, it may simply be 
added, the company’s success has been even more 
marked, it having fitted some seventy of ,H.M. vessels 
with its refrigerating plant. 

| Of the ammonia compression plant fitted on the City 
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Fig. 44—REDUCING AND SAFETY VALVE—ROYLES 


of London, ani of the system generally, a brief account | 


may be given. The compressor plant cools the brine in 
the refrigerator, which is placed in the engine-room. The 
cold brine is then circulated through the cold rooms— 
viz., the meat room and the vegetable room—and also 
through the coils in an ice-making tank placed in the 
vegetable room. This arrangement has been adopted so 
that no ammonia can escape by any possible means into 
the cold rooms. The piping in the cold rooms consists 
of galvanised coils placed as close together as possible, 
through which the brine passes, and is circulated by means 
ot a horizontal duplex pump. 
this pump there are three regulating valves for regulating 
the flow of brine to, and to control the temperature in, 


the meat room, the vegetable room, and the ice box. | 


The engine and compressor, as seen from Fig. 51, are of 
the verticai type, and are mounted on one base plate, 


making the plant entirely self-contained. The compressor | 


is single-acting, as this renders the plant much easier 


On the discharge side of | 


firm, is shown in Fig. 50. It is used for circulating the 
water, and is placed in the engine-room. 

The refrigerating machinery and arrangements of the 
Liverpool Refrigeration Company, Limited, are of their 
kind thoroughly up to date; and although we are 
debarred from giving illustrations and particulars of the 
machinery now being fitted by the company to the 
Cunard turbine steamers Lusitania and Mauretania— 
which has been specially designed and is electrically 
driven—Fig. 52 illustrates one of the company’s latest 
compound duplex CO, machines, as fitted this year on 
the Cundard steamers Slavonia and Pannonia, on the 
new Booth Line steamers Lanfranc and Antony, and 
last autumn on the American Line steamers New York, 
Philadelphia, St. Louis, and St. Paul, and the Canadian 
Pacific steamship Monmouth, and others. These 

| machines, it may be stated, are also typical of those 
fitted on the Cunard Liners Mauretania and Lusitania for 
| the ship’s provision plant. , 
While having a large general experience in refrigerating 
business, the Liverpool Refrigeration Company, Limited, 
| has been specially interested in the carriage of chilled 
and frozen meats, dairy produce, &c., from- North 
| America, and also in the carriage of chilled and frozen 
| meat, and to a more limited extent of various fruits 
froin South America. Of the carriage of chilled beef 
particularly the company has made a study, this, 
perhaps, being the most difficult cargo to carry success- 
fully—especially across the tropics—the slightest 
variation in temperature up or down being fatal to good 
results. From a list of imports of refrigerated produce 
we have examined giving the figures for last year we 
have realised the very large extent of the chilled beef 
trade. Practically the whole of the imports from the 
United States are ¢hilled produce, not frozen, and this also 
applies to a large proportion of the imported produce 
from Argentina. 

Fig. 53 illustrates one of the machines fitted on 
boc.d the Cunard turbine liner Carmania, and Fig. 54 
represents a general plan of the machine room on the 

|same vessel. The following notes ‘Jescriptive of the 
arrangement of the plant are not only applicable to the 
Carmania, but to several other vessels of the same line, 
and to a greater or less extent to a large number of 
plants fitted on various steamers largely engaged either 
in the North Atlantic or South American trade, The 
plant described is in many respects different from the 
ordinary type of plant, being specially designed to suit 
the trade conditions, in which a number of independent 
shippers have a variety of goods, each requiring tem- 
| peratures and conditions which it would be in the 
| ordinary way impracticable to provide by means of a 
single large machine. 

The refrigerating plant on Cunard steamer Carmania 
—also applicable to the following steamers of the same 
line :—Caronia, Carpathia, Ivernia, and Saxonia—is 
arranged primarily for the carriage of chilled beef, and is 
also designed for the carriage of dairy produce, fruit, 
bacon, &:., as well as frozen meats. A complete and 
independent plant is also provided for the preserva- 
tion of the ship’s provisions. The plan—Fig. 54—gives 
the general arrangement of the machine room, in which 
| are placed not only the cargo machinery, but also that for 
| the ship’s provisions. The machinery is on the ammonia 
| compression system, and the cold chambers are all cooled 
| 


| by means of galvanised wrought iron piping specially 
arranged in them. The provision plant consists of a 
single steam-driven machine, with gas condenser in the 
box-bed underneath, an evaporator, and a brine pump, 
the cold parts being enclosed in a small insulated house, 
as shown. Connection is also made with the cargo 
machinery, so that any one of these machines can work 
| the ship’s provisions if required. 

The cargo plant is in six units, any or all of which can 
' be worked together or independently as required. Three 


compound duplex machines each has a pair of com. 
pound steam cylinders, driving from its tail rods two 
gas compressors. Two independent gas condensers are 
arranged in the box-bed under the machine. The crank 
shaft is in two portions, and runs in four bearings, the 
coupling being in the middle. A neat system of pipes 
and valves is provided, so that by taking out the coupling 
bolts, each side of the machine can run quite inde- 
pendently of the other. Further, either compressor can 
deliver into either or both gas condensers; in short, the 
machine is the full equivalent of two independent 
machines combined on one base, and arranged so as to 
work interchangeably. 

The evaporators are independent, six in number, two 
for each machine, and are arranged in an insulated house 
partitioned off from the machine room. They are of the 
vertical circular type, consisting of wrought steel shells, 
containing circular coils of iron piping, and galvanised. 
All headers, valves, and connections are of steel. Cross 
connections are arranged between each pair of evaporators 
for interchangeable working. 

The brine pumps, six in number, are of the horizonta 
duplex type. They are arranged so that the cold ends 
are inside the insulated chamber, and are provi ted with 
valves and connections for interchangeable working. The 
cold chambers are four in number, and occupy the whole 
of the orlop ’tween decks forwerd. The larger ones are 
sub-divided with a central longitudinal insulated bulkhead. 
The chambers are fitted with acomplete system of galvan- 
ised wrought iron brine piping, specially arranged to suit 
North Atlantic work. Each chamber is quite independent 
of the others, and can be supplied with cold brine at any 
desired temperature. The whole of the chambers are 
fitted with rails and hooks for hanging chilled beef. 

The distinctive features of these and other similar 
plants are—the large number of units which can be 
worked independently or combined in any necessary 
degree, as desired. The various classes of goods carried, 
and the number of shippers using these chambers, render 
this arrangement a very desirable one. Each shipper 
can have his own chamber worked by an independent 
machine, and supplied with brine at any desired tempera 
ture, without any reference whatever to the other cold 
chambers in the ship. Great attention is paid to accuracy 
of temperature, the chambers usually varying not more 
than a fraction of a deg. Fah. during the voyage. For 
chilled meat especially this is absolutely necessary, in 
order that consignments may be landed in the best condi 
tion. The brine temperature must be maintained steadily, 
and within a very few degrees of the temperature of the 
chamber itself, consequently a much larger pipe-cooling 
surface is provided than is usual for the carriage of 
ordinary fr en goods, and the disposition of this surface 
in the best way requires no little experience and 
skill. The tendency in these days to cheapness is to cut 

















Fig. 45—ASH HOIST—ALLEY & MACLELLAN 


the pipe surface down to the lowest possible point, but 
much better results would be obtained by having larger 
surfaces less intensely cold. 

The brine distribution of the s.s. Carmania is entirely 
closed. The usual system is to carry the returning brine 
pipes to an open tank, from which the brine pump draws 
its supply, pumping it through the evaporator, and thence 
to the aes supplying the various rooms. 

With the entirely closed system there are no brine 
tanks beyond a small one for mixing brine in the first 
instance for charging into the system. The return brine 
pipes lead toa closed header with regulating valves and 
thermometers, one for each pipe section. The brine 
collects in the header, and passes through to the evapo- 
rator, from whence it is drawn by the pump. The 
regulation is effected by thermometer only. This can be 
done quite as accurately, and as easily, as when the 
actual flow through the pipes can be seen. This system 





is in use in many vessels, from the largest down- 
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wards, and in the case of the s.s. Carmania there are 
thirty or forty sections, all controlled in this manner. 
Any little air or gas which can possibly accumulate in 
the pipes is automatically trapped off by a special vent 
pipe carried from the top of the evaporator. 

A glance at the plan of the engine-room will show all 
the cold parts of the plant enclosed in an insulated 
chamber. No cold parts are individually lagged, but are 
protected from heat by being placed in the insulated 
chamber, while at the same time ail are thoroughly 


accessible for examination, cleaning, or painting without | 


steam winches and derricks, there was erected a complete 
system of electric cranes fixed two abreast, and so placed 
that two pairs could work alternately into one hold, either 
with a port and starboard delivery, or into a double- 
tiered warebouse. As this scheme has not yet mate- 
rialised details need not be offered, beyond saying that 
each crane had three motors, one each for hoisting, der- 
ricking, end slueing, of powers 90, 26, and 12 brake 
horse-power respectively, each crane being designed fcr 
| a working load of 5 tons. The raison d’étre of the design 


referred to, and of the electrical features of the vessel 


conspicuous but greatly more vital than cargo working 
gear— viz., steering engines and gear and anchor working 
appliances—is most certainly gaining a footing. It will 
doultless rapidly develop when experience promotes con- 
fidence in the reliability of electric power applications 
under all ordinary emergencies. Just as was true in the 
case of artificially lighting a ship by electricity, so it may 
be years before the amount of confidence in power appli- 
cations will be such as to justify entirely dispensing with 
older and better tried means. However this may be, 
it cannot be gainsaid that, apart from natural conservatism 

















Fig. 46—SINGLE COMPRESSOR REFRIGERATING MACHINE, 8.8. LA BLANCA-—J. & E. HALL 


the necessity of removing any lagging or covering what- 
ever. 

The plant above described is typical of a large number 
fitted on many steamers of the leading North Atlantic 
lines, all of which are arranged upon the same system, 
and several of which have been in successful operation 
for years past. 

In the South American trade, the successful carriage 
of chilled beef on voyages of thirty-five to forty-five 
days. and across the tropics, may be counted among the 
greater successes of the application of refrigerating 
machinery, and there is no doubt that, with proper care, 
efficient plant, and handling, chilled meat can be brought 
from New Zealand or Australia just as successfully as 
from the Argentine. The general princi of extreme 
accuracy of temperature maintained wil variation in 
all parts of the cold chambers, together 4 proper pre- 
cautions in the chilling and handling of 44 meat before 
shipping, are vital to success, and the log@tr the voyage 
the greater the care necessary. 

SECTION V,—DECK MACHINERY. 

While the hopes and aims of the marine engineer and 
shipbuilder have been largely centred of recent years in 
the increased speed of ships—consistent with reasonable 
economy —through the application of the steam turbine, 
not only in. high-speed passenger and mail steamers, in 
which economy of fuel consumption is less a considera- 
tion, but in moderate-paced cargo-carrying vessels, the 
aims and efforts of the thoughtful shipowner and 
ingenious shipbuilder have at the same time been keenly 
concentrated on the problem of ship design and equip- 
ment, having celerity of loading and discharging of cargo 
as the end in view. This disposition of thought and 
effort has brought about a very striking metamorphosis 
in the conventional cargo-carrying class of ship as regards 
cargo holds and the equipment for cargo working. Masts, 
from being staunch and graceful factors in the propulsion 
of ships, have dwindled and thinned down into mere flag 
poles, or have dwindled and thickened into the more 
utilitarian centré posts for derricks, Now, the latest 
phase of the change on board many vessels is the uncom 
promisingly upright and staunch centre posts for cargo | 
lerricks, grouped, two abreast about the cargo hatches, 
all with their array of cargo-gripping tentacles, ready and 
obedient to the impulse and demands of the steam, 
hydraulic, or electrical engines placed at their base. | 
Allied with such efficient means of handling the prepon- 
derating freight elements obtainable- which in this 
country consist of coal outwards and ore homewards— 
and with the resulting celerity in cargo working and quick 
despatch from ports, even the ocean-going mercantile 
“tramp”’ steamer may soon aspire to rank with the most 
up-to-date turbiner. It may be hoped, indeed, that ere 
long means will be found to assimilate the turbine 
principle of propulsion to the requirements of the rank 
and file of “seeking” boats. At all events, should the | 
present type of reciprocating engine be retained for any 
indefinite period for propelling mercantile tramp or | 
“ seeking’ tonnage, a vastly greater return to the ship- | 
owner .may be obtained from a ship equipped with 
electrical facilities for rapidly and economically handling 
the homogeneous bulk cargoes referred to, while a con- | 
siderable saving by the same means may be effected in 
handling miscellaneous package goods. 

Designs, for example, have been shown us wherein by 


embodying it, is to secure the carrying capabilities and 
the loading and unloading expedition which now apper- 
tain to the representative modern grain, ore, or coal 
‘ freighter” on the Great Lakes of America. The special 
plant for handling coal and ore at the main ports on the 
Lakes is a feature of the ports themselves. The plant is | 
stationed on terra firma, and forms the natural concomi- 
tant of development where these materials are solely or 
chiefly concerned. In Europe’and Asia, on the other 
hand, ports and harbours; have ‘grown and developed in 


and intervening practical obstacles, there,is primd facie 
a convincing case for the introduction of the newer power 
for most purposes, especially on board ships in which 
electricity is generated and used, partially for power pur- 
poses as well as for lighting. 

Electricity applied to ships’ auxiliary machinery has 
distinct advantage over steam by reason of its flexitility. 
No long lengths of*steam piping, with its inherent draw- 
Lacks, are required.#@ Motors can be placed in positions 
almost inaccessible for a set of engines. The compara- 

















Fig. 47—DUPLEX REFRIGERATING MACHINE~—J. & E. HALL 


the adoption of electricity as the prime mover for economi- | on shore may be. Associated with the’ electric deck 
cally handling cargo instead of the conventional steam | cranes are grab buckets, and, of course, an arrange- 
winch, greatly enhanced despatch is assured at ports or | ment of batches and holds designed to contribute 
roadways—and even in circumstances where the usual | to the full utilisation of the mobility and power of such 


shore facilities are either already fully occupied or non-exis- | 
tent. In one of the designs referred to, in place of the usual 


appliances. 


Electricity, as concerned with deck machinery less 


ways consonant with the needs of widely varied mate- tive silence of the gear, simplicity of operation, as well as 
riais. The provision of suitable plant on terra firma, , the quick speed attainable, make the question of electric 
| therefore, either does not exist, or only so in very inade- | power for auxiliary machinery of first importance. The 
quate measure. The main distinguishing feature of the | feature of electrical driving is economy of working, and 
| design in mind is the carrying by the vessel herself of a!] | there is no better example of this than hoisting machinery, 
| the desired equipment for efficiently loading and unloading | 
| bulk cargoes, however meagre or inefficient the plant 


where the speed automatically varies with the load, and 
the current consumed is proportional to the work done. 
Electricity, from its very nature, fulfils the requirements 
of deck machinery, and the developments in this line are 
illustrated in the accompanying figures, which represent 
some of the most modern types of winches and cranes for 
ship’s use. First and briefly, however, reference may per- 
haps usefully be made to the association of electricity with 
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engines and gear in which steam is still the motive power Co. have had to produce of recent years for high-class | Agamemnon. As regards merchant vessels, boat-hoist- 
mail and passenger steamers, in which electricity plays | ing winches and baggage and mail hoists have been 


employed. One such application is an electrical control 
gear combined with the ordinary steam steering engine, 
which has been applied to several well-known vessels of 
late by Siemens, Bros. and Co., Limited, of Westminster, 


so large a part, and is likely to develop more and more 
as time goes on. The describing of the auxiliary and 


supplied to the Cunard Liners Caronia, Carmania, 
Pannonia, and Oceana, and to the turbine steamer 


appurtenances fitted on board naval ships does not} Maheno, of the Union Steamship Company of New 














Fig. 48—REFRIGERATING MACHINERY, S.S. VICTORIAN AND VIRGINIAN— HASLAM 


Zealand, Limited, and the Rewa, of the British India 
Steam Navigation Company, Limited, and a light electric 














Fig. 50—THE “KAROOME” PUMP 


baggage winch by Clarke, Chapman and Co., is shown in 
Fig. 57. 

Figs. 58 and 59 are illustrations of boat and baggage 
cargo and warping winches respectively, as made by 
Chambers, Scott and Co., of Motherwell, all electrically 


which does away with shafting entirely, and substitutes enter into the scope of this Supplement; but with the | driven, designed for the special duty they have to perform, 
for this too often troublesome and wasteful detail a object of showing that_ the Gateshead firm brings to | and as used on some of the largest vessels. The winch 
tlexible cable, easily installed, and having all the advan-| bear on its work for merchant steamers extended | shown in Fig. 58 represents one of eight winches employed 


tages a cable possesses of freedom from excessive wear | 
and breakdowns. The steering hand wheel on the bridge 
operates a vertical shaft which extends to a shunting 
switch and controlling motor, the placing of these below 
the deck being intended tc obviate any possibility of 
interference with the compass; a slight turn of the hand 
wheel and, therefore, of the vertical spindle, causes current 
to pass to the controlling motor, the working of which 
causes a disc geared to it to follow another connected to 
the verticul shaft, and, as lorg as the steersman turns the 
hand wheel the two revolve together, the one punting the 
other, and, immediately the hand wheel is stopped, the 
current is cut off, stopping the action of the steering gear. 
The current is passed by the punting switch to the 
actuating motor, which again sets in motion the main 
motor through the connections. The contacts are so 
arranged that the current will go on gradually and the risk 
of sparking is reduced. The controlling motor re-acts on 
the punting switch, by means of which the current to 
itself and to the actuating motor is controlled. Both 
motors work synchronously, so that they rotate through 
an are exactly corresponding to the amount the steering 
wheel is turned. The details of this promising system of 
steering engine control we hope to describe and illustrate 
some time later, when it has more fully declared itself. 

Referring to electricity as applied to hauling gear an 
example of a Clarke, Chapman electric capstan windlass 
to deal with 1,%in. stud link cable is illustrated in 
Fig. 53. This machine, it will be noted, has two 
lifters suited to the size of cable mentioned. These 
lifters are loose on the shaft, and provided with patented 
direct grip action, thus preventing their movement along 
the shaft in either direction, unless the hand wheel be 
turned. A 24 brake horse-power motor is provided for 
driving the lifter shaft through worm and spur gearing, 
and a powerful improved screw brake is fitted to each 
lifter. A warping capstan, it will be noted, is also pro- 
vided, driven through bevel wheels and a vertical shaft, 
and gear is fitted enabling the capstan or windlass to be 
worked by hand or by motor power. The controller and | 
resistances are attached to the windlass bed. These, 
together with the motor, are completely water-tight, and 
all cable connections are run in pipes. 

Fig. 56 also illustrates an electric anchor and warping 
capstan of Clarke, Chapman’s make, which is arranged 
to work by motor power or by hand, and is suitable for 
Zin. cable or for warping purposes. It has a 5 brake 
horse-power motor driving the capstan barrel. Provision 
for water-tightness, as concerns the motor controller and 
resistances, and various cable connections, has been 
made. - 
Electric ship’s deck baggage winches, electric boat 
hoists, and electric whips for a variety of purposes, are all 
articles of manufacture which Clarke, Chapman, and ! 














Fig. 49—AMMONIA REFRIGERATING MACHINE—HASLAM 


experience in the manufacture and supply of electrically- 
driven appliances fitted on naval ships, it may be men- 
tioned ,that its list of coal hoists, boat hoists, ash 
hoists, and ammunition hoists is already a very exten- 
sive one, and is concerned with the equipment in these 
directions of at least thirty-six of his Majesty’s 
cruisers and battleships down to the Dreadnought and 


| for handling boats on the Cunard turbine liners Lusitania 


and Mauretania. This winch is compactly built and 
self-contained, with all the controlling gear encased, 


| only the operating handle being exposed. It is arranged 
| with duplex drums, so that four ropes may be worked 
| simultaneously. The speed at full load is about 200ft. 
| per minute, and is regulated by a starting and reversing 
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Fig. 5I—REFRIGERATING PLANT, 8.8. CITY OF LONDON—PULSOMETER ENGINEERING” CO. 














Fig. 52—REFRIGERATING MACHINERY FOR THE SLAVONIA AND PANNONIA—LIVERPOOL REFRIGERATION CO. 
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controller, giving automatically a series of speeds, whilst | sive standards, and driven by worm reduction gear fromthe | tion, of large capacity for its work, capable of 8 
the motor is of the variable speed type and fitted with a | motor, the whole being mounted on a sole-plate of strong | standing heavy overloads, and designed for slow speed, r 
safety magnetic brake, operated in conjunction with the | box section. Machine-faced side doors are provided for | effecting a saving in gear reductions, and ensuring a mini. a 
r 
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Fig. 53—REFRIGERATING MACHINE FOR THE CARMANIA-—LIVERPOOL REFRIGERATION CO 


controller, instantly*holding the load when the current is 
switched off or interrupted from any unforeseen cause. 
The drums are keyed to a steel shaft, carried in two mas- 


access, making a thoroughly water-tight casing, the | uum of working parts, and consequently reduced wear 
bottom being closed. The motor is totally enclosed and | and tear. It is operated by a starting, reversing, and 
water-tight, reversible, with automatic speed varia- | speed-regulating controller, placed along with its resist- 
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‘Fig. 54—REFRIGERATING PLANT ON THE CARMANIA—GENERAL ARRANGEMENT 
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ances, inside the sole-plate. Itis actuated by an upright 
shaft in the pillar mounted on the winch, the handle being 
removable to prevent interference with the gear. The 
a itomatic*magnetic brake is of special pattern, no*sepa- 




















Fig. 55—WINDLASS AND ,.CAPSTAN—Clarke, Chapman 


rate coils or magnet being required, and it acts as a speed 
governor as well as a load brake. Fitted as part of the 
motor, it is made by Laurence, Scott and Co., Limited, 
Norwich. It takes up little space, is effective in its action, 





In construction it is very similar to the foregoing winch. 

In this case, however, the controller ‘and resistances are 

placed below deck in any convenient position, and the 

operating handle is arranged on a pillar. The winch 

takes up little space, can be fixed close to its work, whilst 

| one handle controls al] the movements, and can be placed 
in any desired position in the ship. 

The two winches above noticed form good examples of 

' electric motors applied to machinery for effecting speed 














Fig. 58-BOAT WINCH—CHAMBERS, SCOTT 


and economy in handling loads, whilst the type of electric 
winch, Fig. 60, is for cargo purposes, the gear being more 
silent and efficient, and easier to work than the present 
steam winch. The arrangement generally resembles 

















Fig, 56—-ANCHOR CAPSTAN 


and provision is made for taking up the wear of the 
brake shoes. All bearings are bushed with gun- 
metal, and are adjustable. Automatic lubricators 
have been fitted throughout, and provision is made 

















Fig. 57—SAGGAGE WIVCH-—SLARKE, CHAPMAN 
| 


| 

for protecting the electric cables from sea water. | 
A simple winch to handle baggage is shown in Fig. 
59. It consists of two drams driven by worm reduc- 
tion gearing from a motor, mount2d on a combination 


sole-plate, and equipped with an a1tomatic magnetic brake. 








WINCH—CLARKE, CHAPMAN 


existing types of cargo winches, with a centre’drum and 
warping ends. The details of parts and method of working 
are, however, different. With an electric motor the sim- 
plicity of control and the cleanliness of the mechanism 
contribute greatly to the success of the winch. A box 
sole-plate carries all the parts, the gear being mounted 
on two standards, with the motor at the rear, and with pro- 
vision made for fastening the whole to the deck. The main 
drum is provided with a clutch and powerful foot treadle 
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Fig. 59—BAGGAGE _WINCH—CHAMBERS, SCOTT 


re 
brake, so that lowering can be effected very rapidly | 


| without current, the warping ends at such an operation | 
| remaining stationary. ¢ ; 
| apparatus and cables are encased in built steel covers for | ing hood for the centre pillar, 1 ; 
| protection from the weather. When used for warping, | provided there, and the electric wires. The electric cables 


The gearing, motor controlling | 





| absolute control is assured by the operating gear and the 
| drums, which are arranged clear of the body of the winch, 
| are braked electrically, and automatically held by the mag- 
| netic brake when the controller is in the “ off” position. 

| The use of motor-driven cranes on board ship is, as in 
| the case of winches, only of very recent date, but the 
| suitability of electricity is now recognised. Simplicity, 
| economy, cleanliness are all advantages, and are also 
| features in the style of jib cranes shown in Fig. 61 for 
| silent working. Although the usual practice for ship’s 














Fig. GO—CARGO WINCH—CHAMBERS, SCOTT 


service is to mount the crane on a post on deck, the 
adaptability of electric motors permits of greater scope 
in designing, and in the accompanying illustration, which 
represents a crane fitted toa small coasting steamer built 
by the Ailsa Shipbuilding Company similar to cranes now 
being erected on the steamer Chieftain, the driving 
gear is placed under deck, and the mast of the crane 
passes up through a water-tight gland, and carries the jib 
with its tie rods. Hoisting and slueing is accomplished 
by levers from a platform attached to a mast above deck, 
lowering being effected by foot brake or by current, all 
under easy control. The structure is built of steel, 
specially arranged to exclude water, and can swinga com- 
plete circle, being pivoted on a sole-plate, and fitted with 
1 race wheel for slueing, whilst a grooved drum brake 
is provided for the load rope, and the two motions are 
driven by clutches from a friction shaft gearing with an en- 
closed motor equipped with a safety self-acting magnetic 
brake. Suitable collectors transmit current to the motor 
from the main leads from the engine room, and starting, 
reversing, and regulation of the gear is accompiished by 


' a drum controller fitted in a water-tight case, and mounted 


conveniently on the driver’s platform. The motorisoflarge 
capacity for its work, capable of standing arduous duty 
and heavy overloads, and arranged for slow speed, 
reversing, with automatic speed variation. The motions 
can be operated simultaneously or individually by the 
clutch levers, and also by the use of the controller; but 
there is no danger of reversing the motor suddenly, as 
the magnetic brake works automatically with the controller, 
bringing all the gear to rest in the off position. The 
crane gear is self-locking, and swinging is prevented with- 
out resort to lashing. 

We have received from Mr. W. Stamm, of 25, College- 
hill, Cannon-street, who is agent in this country for 
Herr Fried Krupp, particulars of some electrically driven 
cranes which have been fitted to the North German 
Lloyd steamers. The information is interesting, inasmuch 
as it enables one to follow the lines upon which German 
practice is developing. 

These cranes are similar in design and working to the 
harbour crane type. In order not to load the deck 
unnecessarily, special care has been taken to reduce the 
crank weight as much as practicable, A] parts are made 
of material carefully selected for the purpose, so as to 
possess the greatest strength. The foundation plates of 
the cranes are screwed on to girders under the deck. The 
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Fig. 61-ELECTRIC CRANE—CHAMBERS,!: SCOTT 


revolving part which swings round a hollow centre pillar 
forms at the bottom a platform, and at the upper end a 
casing for the winch. This casing also serves asa protect- 
the ring sliding contact 
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pass from below through the centre pillar. The lifting 
gear is arranged at the front of the platform, whereas the 
slueing gear is placed at the back. The lifting gear is 
worked by an electro-motor geared to the barrel. The 
barrel has grooves properly turned in it so as to suit the 
round lifting rope, which is made of the best patented 
crucible cast steel wire, possessing great flexibility, and 
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Fig. 62—PUMPING ENGINES—BROWN BROTHERS & CO 







5:5m. radius; speed of lift, 20 m. (66ft.) per minute ; 
speed of slueing, 90 m. (295ft.) per minute at the jib-head. 
These speeds may be still increased ; they depend on the , A. and J. Inglis for service on the River Plate, is illys. 
kind of motor employed. The worm wheels are made of | trated in Fig. 66. A special arrangement of hoists by 
phosphor bronze, or gun-metal, and are enclosed with their | Brown Bros. and Company for working in connection with 
steel worms in tight casings. The bearings of the worms | ordinary ship derricks is illustrated by Figs. 68 and 69, 
have ring lubrication; the side pressure is checked by | Tnis is found to be a very quick and efficient method for 


tenacity. The lifting gear is also equipped with a warping 
—capstan—drum. The jib can be lowered by means of 
the lifting gear, and is removed when the ship is 
under way. 


ball pressings. The hock is also provided with ball 
bearings in order to avoid whirling motions of the load 
due to untwisting the wire rope. All 
accessible, and it is said that the cranes require but little 
attention. 


parts are easily | 


The slueing motor actuates, through a worm and wheel 
running in an oil bath, a vertical shaft provided at its 
lower end with a pinion, which is geared to a rack fixed 
in the bed-plate. Immediately the current is cut off from 
the motor a brake fixed on the worm shaft comes into | and importance. 





Apart, perhaps, from the portion of the hydraulic plants 
on board ship concerned with steering the vessel, the 
| cranes and hoists for cargo working are of most interest 
The ordinary post cranes which are 










— 


| special features as fitted by the same firm on the paddle 
“‘sponson,” of the steamer Viena, which was built } 


| working cargo, and has been very largely adopted } 
one of the leading lines of steamships trading in the East 
to meet the special requirements of the service. The 
cargo is liftéd from the hold by one hoist and then trans. 
‘erred to the other, the derricks being adjusted to suit 
this. When taking in cargo the process is reversed ag 
between the two hoists and ship’s derricks engaged. 
While expedition is not the outstanding advantage of 
cargo working gear on the hydraulic principle, this quality 
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Fig. 65—PUMPING ENGINE VALVES—BROWN 


is yet possessed by the system, and economy of working 
in all cases, together with reliability and handiness in 
cases where hydraulic gear is fitted to vessels doing 
service in warm and equable climates, are considerations 
| which weigh with many shipowners in adopting the 
| system. The great virtue of silent working is, of course 
a powerful inducement to the adoption of the system in 
passenger carrying vessels, and companies whose vessels 
are engaged in the East, and others having large fleets in 
South American waters, have for many years fitted, and 
more and more continue to fit, hydraulic gear for both 
steering purposes and cargo working. Besides silent 
working, the speed is equal to, and in most cases faster, 
than the system of steam winches, while the coal con- 
| sumption with the hydraulic system is said to be less. 
Unless in the case of special services, as has been 
| indicated, however, the greater initial cost, and the risk 
of difficulties with freezing, are points against the adoption 
of hydraulic pumps and deck gear, 





























Fig. 68—HYDRAULIC CRANE—FULLERTON, HODGART, & BARCLAY 










play to stop the motion as quickly as possible. The | generally supplied by Brown Brothers, of Edinburgh, are 
operation of the motors is effected by two controllers, | of the type introduced by the late Mr. A. B. Brown. 
which are so arranged that the driver can well survey all | They have been improved in detail, but, as made 
the motions of the crane. All parts are protected against | by themselves and others, are not very dissimilar to the 
sea-water and dust. The lifting power of the deck cranes | original design. Fig. 63 and Fig. 64 are examples of 
is 14 to 8 tons, and the radius 4°6-m. (15ft. lin.) to | cranes fitted to recent British India steamers by Fuller- 
5°5m. (18ft. lin.). The following gives the speed of the | ton, Hodgart and Barclay, Paisley, whose make of vertical 
motors :—(1) 14-ton crane of 5°5 m. radius; speed of lift, 









| triple-expansion hydraulic pumping engine fitted to the 
36.m. (118ft.) per minute; speed of slueing, 100 m. (328ft.) | same steamers is illustrated in Figs. 67 and 70 on pages 
per minute, measured at jib-head; (2) 3-ton crane of | 19 and 20. An example of a hydraulic crane having 















Fig. 64—DECK CRANE—FULLERTON, HODGART, & BARCLAY 








But, as has been said, a largely increasing number of 
hydraulic cargo discharging plants is being made, not 
only by the original introducers of this system—Brown 
Brothers and Co., Limited, Rosebank Ironworks, Edinburgh 
—but by other firms on the Clyde and elsewhere. The 
pumping engines by Brown Brothers and Co., whether of the 
two-crank type with differential gear, as shown in Fig. 62, 
or of the three-crank type with ordinary plungers, have 
been recently re-designed and brought up to date. The 
example shown has steam cylinders 11}in., and 20in. by 
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18in. stroke; the accumulator steam cylinder being | swat; (3) by steam from the bridge through the barrel 


27in. diameter by 5ft. lin. stroke. The engines are all 
automatic compound, arranged on the system patented 
and worked out by the founder of this firm, the late Mr. 
A. Betts Brown. They are either fitted with their own 
condenser and pumps arranged to exhaust into an 
auxiliary condenser or waste steam pipe. These pump- 
ing engines show a great economy in steam over non- 
compound. They have also been made on the triple- 
expansion principle, but have not been largely adopted, 
owing to—in Brown Brothers’ experience—their not re- 
sponding to sudden changes of load and to the large size 
of the intermediate-pressure cylinder required, seeing 
that live steam must be admitted for starting on certain 
occasions. The details of the valves for the pumping 
engine illustrated in Fig. 60 are shown in Fig. 65. 

Owing to the exigencies of space we cannot deal with 
steering gears so fully as such an important item in the 
equipment of a ship deserves. 

In fitting steam steering gears to steamships, especially 
of the larger dimensions now common, it is the most 
approved practice to place the steering engine directly 
attached to the rudder-head, thus dispensing with chains 
or wire ropes leading from the rudder-head to the steering 
engine amidships. This arrangement obviates the 
danger connected with the breaking of such chains or 
ropes, and also the objectionable noise -accompanying 
their working. With the present day large steamers 
there is always a considerable distance between the 
steering engine itself and the position from which it is 
controlled. It thus becomes necessary to have some 
means of communication between the steering engine 
valve and the steering wheel on the bridge, which latter 
is situated in many cases very near the bow of the ship. 
This is usually carried out by a line of shafting, running 
in a great number of bearings, and requiring bevel 
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Fig. 66—HYDRAULIC SPONSON CRANE 


wheels, or Hooke’s joints, when the shafting deviates 
from the straight line. In most ships, and particularly 
in long ships, the friction of this gearing is very con- 
siderable, and the steering wheel is consequently very 
stiff to work. Attention is also required in oiling the 
various parts, and unless the shafting is heavy there 
is a considerable spring or twist taking place between the 
wheel on the bridge and the valve gear aft, which tends 
to irregular steering, and requires great exertion. An 
ingenious device for obviating this is Brown’s hydraulic 
telemotor, which supplies a means of communication 
between the bridge and the steering engine as near 
frictionless as possible, even though the line of communi- 
cation be tortuous. 

To a large extent, in modern practice, modifications 
have to be made on steering gears as well as other items 
of deck machinery, due not only to the increasingly 
varied conditions of service, but also to the regulating 
and often inflexible arrangement of the naval architect 
and shipbuilder imposed upon them from other causes 
than the point of view of steering gear makers, who, of 
course, aim at and skilfully strive after efficiency, no 
matter what the conditions of situation and service may 
be. This remark is suggested to us from a study of 
some of the modern steam steering gears as made and 
supplied in variety as well as number by many well- 
known firms. 

Examples have come under our notice of gears without 
brake and buffer arrangement, but steered by steam from 
the bridge with telemotor apparatus and from the after 
deck by ordinary shafting as a standby, an arrange- 
ment, of course, also being made for steering by hand at 
the engine. An elaborate arrangement of combined steam 
and hand gear is that fitted in large oil tank steamers and 
other similar craft by Bow, McLachlan and Co., Limited. 
In the arrangement referred to the vessel can be steered 
by four different methods :—(1) By steam from the bridge 
through bevel gear; (2) by hand at the engine through screw 





gear; (4) by hand at the engine through the barrel gear. 

In dealing at such great length with the equipment and 
outfit of mercantile steamers, it.is impossible for us, in 
the space left at our disposal, to make more than a 








workshops. This has also been greatly facilitated by the 
increasing use of self-contained electric motors as a 
means of driving such machine tools. Probably it will 
in the near future be a subject well worthy of the con- 
sideration of steamship owners and designers whether a 

















Fig. 67—HYDRAULIC PUMPING ENGINE—FULLERTON, HODGART AND BARCLAY 


cursory reference to a subject which, if an unpleasant one, | 
is yet ever-present and excecdingly interesting to | 
engineers. We refer to the subject cf mishaps and 
repairs of all kinds. It is obvious that all such repairs 
must be of a limited character. Of course, many example 
evincing mechanical ingenuity and skill will be at once 
recalled by our readers, but these, after all, were of a 
purely tentative character, and merely fulfilled their pur 
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Fig. G68—-LOADING CRANE—BROWN BROTHERS 


pose until the ship reached port. But the growing | 
tendency is to place on board our ships tool rooms which 
vie in equipment with many of the small repairing shops 
to be found at most of the ports of call of the most 
important ships. The adaptability and universality of 
the modern machine tool enables the naval architect to 


place in a minimum of space appliances which but a few | p 


years ago could never have been found outside the land 


certain amount of space, presumably abstracted from 
cargo capacity and devoted to such purposes, does not 


| afford a prospect of more than repaying itself. The many 
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Fig. 69—ARRANGEMENT OF HOISTS AND DERRICKS 


adjustments which the prolonged running of any machinery 
plant entails, and which must either be carried out by 
rivate firms or in shops maintained by the owners on 
shore, could then be undertaken by the permanent staff. 
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With the fortunately less frequent, but graver, class of | with one charge of fuel, and, provided the design is a 
disasters which befall'ships of all kinds, it would naturally | suitable one, they possess a high degree of seaworthiness. 
be impossible for the engineering staff to deal. These | The danger inseparable from the careless handling of 
involve the assistance of specially designed salvage petrol has hitherto been the chief deterrent factor in the 
appliances, which are, happily, so rarely required, and are use of this form of power for such purposes. But, 
of such a cumbrous nature as in themselves to form the recently attention has been directed to the design of 


full equipment of vessels specially built for the purpose. | marine paraffin motors, with such a gratifying degree of. 


No two cases of maritime disaster are capable of similar | success that we may confidently look for a light form of 


treatment. The wonderfully diverse methods of work 
ing which have been adopted within the last few years 
with success are still sufficiently fresh in the minds of 
our readers to dispense with recapitulation. We need 
only recall the extraordinary course of treatment applied 
in the cases of the Suevic and the Philadelphia, After all, 
however, these vessels are of such a specialised nature as 
barely to come within the purview of this Supplement. 
They are in reality only floating workshops containing 
similar machinery to that already described here. 


Another class of machinery which we have not dealt | 


with in this Supplement is that of power-driven launches. 
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engine which, embodying the good qualities of the petrol 
engine, will remove the chief objection to the latter’s 
use. 

The several systems of motive power now concurrently 
employed on board the huge ships of modern times and 


the multiplicity of units and items involved in the 
auxiliary outfit of such vessels, are matters which have 
more and more imposed upon the engineering staff on 
board ship, duties and cares which the earlier sea-going 
engineers never had to experience, provide for, or even 
dream about. A higher order of intelligence and practical 





| 


. 


i } 
| 


SE oF ae 


REESE Ts 


the ships engaged in specialised services, together with | 


universal motive power, and the sole form of steam 
engine was of the reciprocating type from the main 
engines to those of the pinnace, then the engine-room 
staff was fully competent to deal with the breakdowns or 
repairs of the various units. But now the recent intro- 
duction of turbine machinery in the main engine-room, 
and of electric or hydraulic power for lighting, loading, 
and steering, not to mention the probable use of petrol 
or heavy oil pinnace engines involves an amount of 
special skill and knowledge which it is impossible either 
to demand or to expect from a limited staff of engineers. 
In this connection, it may be of interest, if not of 
some utility, to add a few brief notes regarding the recent 
issue by the Admiralty of a set of instructions with refer- 
ence to the distribution of responsibility for the various 
machinery and electrical and mechanical appliances on 
board his Majesty’s ships. A scheme which has been 
under trial in the Channel and Atlantic fleets since 1903 
has been approved, and is being brought into operation 
in all ships in which gunnery or noes lieutenants are 










































































Fig. 70—HYDRAULIC PUMPING ENGINE—FULLERTON, HODGART, AND BARCLAY 


Naturally, our great liners trading direct from port to 
port are met with and attended by tenders belonging to 
their own companies, and, unless for drill purposes and in 
cases of accident, rarely have occasion to launch their small 
boats. They form, however, a useful adjunct to pleasure- 


cruising steamers, and in these cases prove a useful, if | 
The | 
great objection, of course, to steam-driven pinnaces has | 
always been the time involved in their preparation for | 
This objection can now, however, be overcome | 


not indispensable, part of the ship’s equipment. 


service. 
by the adoption of the internal-combustion type of ergine. 
The} very rapidly growing popularity of such power- 
driven launches in the yachting world is sufficient indica- 
tion of their adaptability to the needs of the mercantile 
community. The inherent qualities of these little 
vessels need only be recalled to convince the steamshi 

owner that their provision on board his vessels is a 
calculated to enhance the comforts of his passengers. A 


high degree of speed has already been obtained, together | 


with economy. They can run for considerable distances 


training and a wider range of techrical knowledge are 
| involved in the change, and even if this exists the prac- 
| tical skill and handicraft entailed in the proper working 
| and maintenance of ships’ auxiliaries are such as to con- 
| stitute the “lot” of the sea-going engineers of each grade, 
like that of the Gilbertian policeman, “not a happy 
one.” Thus it might be pointed out that in the most fully 
equipped of our largest liners, which in many cases carry 
a large amount of cargo as well as passengers, there is 
fitted instead of the old steam winches a complete outfit 
either of electric or hydraulic gear. The supervision of 
these appliances involves an almost specialised skill per- 
fectly unknown to the old-time member of the engine- 
| room staff. Of course, it may be granted that the mere 
control of such apparatus is becoming every day more 
reduced to the work performable by automata, but the 
very fact of such machinery being of a most intricate 
character demands the presence of a highly skilled 
specialist in the case of a breakdown of a more or less 
serious character. In the old days when steam was the 





borne; in other ships the present arrangements are to 

| continue. The changes to be introduced are based on 
| three general principles:—(1) That those who use the 
| machinery are to be held responsible for its working and 
| maintenance; (2) that the engineering staff should carry 
| out large mechanical repairs to all machines; (3) that 
| the torpedo officer is the electrical expert of the ship, 
} and his staff should carry out electrical repairs. The 
| engineer officer is to be regarded as the mechanical expert 
of the ship, and will have charge of and be responsible 
| for all machinery, however driven, in the engine and 
| boiler-rooms, and al] steam, oil or gas-driven machinery, 
| wherever situated. Similarly, the gunnery lieutenant 
will be responsible for all guns, gun-mountings, and 
machinery in connection with them, aud the responsibility 
|of the torpedo lieutenant will include all torpedoes, 
| torpedo tubes, and gear in connection with them outside 
| the point where the engineer officer’s charge ends, the 
| torpedo lieutenaut being regarded as the electrical expert 
on whom the electrical efficiency of the ship depends. 
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THE COVENTRY ORDNANCE WORKS, LIMITED. 
No, IV.*—AMMUNITION WORKS. 

No modern ordnance firm can be considered complete 
without placing itself in a position to manufacture every- 
thing down to the smallest detail of the whole of the 
ammunition required for its ordnance. Early in the 
existence of the Coventry Ordnance Works, Limited, 


TCenera 
of Buildi: 





is painted the amount representing the maximum weight 
of explosive allowed to be contained within, and also the 
number of workpeople which the Home-office licence 
states are sufficient for the work carried on. 

The building which is met with. first as one passes 
over a bridge leading to the loading field is the men’s 
dining-room, where facilities are provided for cooking 
and serving meals. A little further on is a similar room 





[no] Description of Buildings. 
64Mess Room two Conperinente 
65|\Jelly_ To be fitted with hydraulic Lift & hydraulic 


crane. 
66 Stores for Cartridge Cases Shells &< Two compartinents 
of which one Servés as Foreman’ & Stor? eepers office 
67\Ffire proot 01 & Paint stores 
68 | Shell filling House, divided into tuo 
16: Fit ephmee for unbling Ammunition. Divided 
into three compartments A.used for storing | 
Cordite Charges; B.for Assembling the Ammunition 
& C.wsed for storing filled Shell. 
0 | Department for po yd out Cordite Charges. 
General fuze, primer,Cap-work &¢ department 
a fuze & Primer 
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Fig. 29-CLIFFE AMMUNITION WORKS 


the directors, realising to the full the important part 
played by ammunition, decided to lay down all the plant 
necessary for the manufacture of ordnance ammunition 
of every description. For this purpose they erected 
works at Cliffe, on the right bank of the Thames, some few 
miles below Gravesend and not far from Rochester, this 
situation being conveniently placed for the despatch of 
finished ammunition by water to the Royal Arsenal at 
Woolwich, or to Holehaven, on the side of the river for 
transhipment in the case of orders for friendly foreign 
Governments or for British stations abroad. Being at 
the river side, the factory is also situated so that it can 
readilg receive the various components and stores from 
the works at Coventry, where, as already explained, the 
cartridge cases, projectiles, percussion fuses, combined 
time and percussion fuses, &c., are made. 

A landing stage which is to be equipped wit) 
hydraulic lifts and hydraulic cranes, has been built 
out from the river bank so that the ammunition and 
general stores can be handled and loaded into barges at 
all states of the tide. The land acquired for the works is 
about 10 acres in extent, and the danger buildings are sepa- 
rated from each other in order to conform with the regu- 
lations as to distances laid down by H.M. Inspector of 
Explosives. 

The propellant—which in the case of all ammunition 
supplied on British Admiralty and War-oftice orders con- 
sists of cordite M.D.—is stored in magazines near the 
loading houses. The magazines for cordite, as well as 
for finished ammunition, are each surrounded by earth 
mounds extending in height to the eaves of the building. 
This mounding is necessary in order to prevent as much 
as possible the projection of bricks and débris in a hori- 
zontal direction, and thus to prevent damage to the sur- 
rounding loading houses in the event of any untoward 
circumstance happening in the magazine. 


for the workgirls. The very appearance of these neat- 
looking girls, trooping laughingly from the loading- houses 
towards the dining-room on the signal for cessation of 
work at mid-day would seem to point to excellent rela- 
tions between management and the workpeople, and we 
are informed that, in times of stress, when the output of 
ammunition required taxes the strength and endurance 
of management and workpeople alike, all respond nobly 


| Opposite the landing-stage and distant some thirty 
| yards are the oil and paint stores, which are built of iron 
| and brick only, and have cement floors. In these stores 
| all materials of a combustible nature are kept. Further 
| on are the danger buildings. These are all lightly éon- 
| structed timber erections, built in accordance with the 
| Home-office regulations, the minimum distance between 
|each pair of neighbouring buildings being 50 yards. 
| A system of light tramways links them all up, bringing 
each into communication with the magazine, as well as 
| with the landing stage. Various ammunition is here 
made up, from the smaller quick-firer fixed ammunition, 
| complete in itself, to the larger breech-loading cordite 
| cartridges sewn up in silk bags with priming charges of 
| black gunpowder at either end enclosed in red shalloon. 
| The following account of the manner in which the 
| manufacture of the 18 pr. Q.F. ammunition—for which 
| the company at present holds a large Government con- 
| tract—is carried out will doubtless be of interest. 
| The cartridge cases, projectiles, primer bodies and 
fuses are made, as already explained,at Coventry. These 
| various components are brought partly by water and 
| partly by railway, and are kept in the various stores 
| allotted for their reception. Then, as required, they are 
| brought out; the metal primer bodies go to the primer 
| house, where they are filled with a priming charge of gun- 
| powder and sealed. Finally, by means of an ingenious 
| machine, by which it is claimed that all danger is 
| obviated in the event of an accidental ignition taking 
| place under the process, they are each fitted with a per- 
eussion-cap. Careful testing of a percentage of caps 
| before use reduces the chances of miss-fires or harg-fires 
arising from the use of faulty material in this department 
to a minimum. 

In the meanwhile, in another danger building M.D. 
cordite used for the propelling charge, having been drawn 
from the magazine, is cut to the exact length required, 
carefully weighed out and tied into bundles. It has been 
found, so we are informed, that the employment of girls 
for this work gives very satisfactory results, and that the 
rigid inspection carried out by the management rarely 
shows any deviation from the exact weight of cordite 

| required by the specification being worked to. 

Simultaneously the shrapnel shells have been filled with 
their bursting charges of gunpowder and either plugged 
or fitted with fuses as the particular contract may require. 
There are now the propeiling charges of cordite, the per- 
cussion primers and the projectiles all prepared, and it 
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Fig. 30—GENERAL VIEW OF 


to the call, and justify to the full the mutual confidence 
and esteem engendered by the thoughtful treatment 
meted out by the directors. 

Close to the girls’ dining-room, and between it and the 
foreman’s office and shell and cartridge stores, is the 
landing stage already referred to. The hydraulic lift, also 
mentioned above, is necessary, because the stage has had 
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Fig 31-PROVING RANGE NEAR BOSTON 


The accompanying plan, Fig. 29, will serve to assist 
our readers in understanding the following description, 
and Fig. 80 shows a portion of the works, the whole 
of which is an example of order and neatness. Each 
building in the “danger area” is numbered, and 
each has a notice board fixed over the door upon which 

* No. II. appeared June Mth 


to be carried some little height above the ground in order 
to pass over the river banks. Closed ammunition 
trolleys, filled with packages arriving from the finished 
ammunition magazine, are lifted to the level of the land- 
ing stage and wheeled along it—always under cover— 
to the end, which is made so that it overhangs a barge 
brought beneath it. 


CLIFFE AMMUNITION WORKS 


only remains, therefore, to assemble these various com- 
ponents into complete rounds of finished ammunition. 
| For this purpose covered trolleys take all the components 
| to yet another house, which is separated from its neigh- 
bours by the usual 50 yards. Here the assembling is 
| carried out by male labour, the work requiring consider- 
able strength and endurance. The shell having been 
carefully inserted into the cartridge case, which already 
| contains its cordite charge, the round is taken to an 
| indenting machine, which compresses the metal of the 
case firmly into a cannelure running round the projectile 
| below the driving band. By this process the projectile is 
| firmly attached to the cartridge case, making what is said 
| to be an air and water-tight join, and one not likely to 
| become loose during the hard jolting received on active 
| service. 
| Last of all the percussion primer is screwed into the 
| base of the cartridge. This finishes the round of 
ammunition, which is now ready for gauging and packing. 
| A complete system of measuring and gauging has been 
| instituted, and it is not only employed during the manu- 
| facture of the components, as already explained, but also 
| in a final and rigid inspection of the finished cartridges. 
The latter, after being packed in wooden boxes, are then 
stowed away in “lots” inthe magazine ready for despatch. 
Throughout all the above operations very careful tests 
| are made both in ballistics and in visual and chemical 
inspection of the explosives employed.. The ballistics 
and fuse trials, as well as penetration and bursting tests 
of armour-piercing shells and other projectiles contained 
| in the various kinds of ammunition manufactured at the 
| works, will all becarried out at the company’s range near 
| Boston, in Lincolnshire. 
| This range, we may state, is not as yet fully equipped, 
| but we understand that the work in connection with 
it is proceeding rapidly. There is no doubt that one 
| of the most pressing requirements of a firm of ordnance 
| manufacturers and one of the most difticult to obtain is a 
| really satisfoctory site for a proving ground. Yet the 
| Coventry Ordnance Works would seem to have been par- 
ticularly fortunate in this respect. After a search extend- 
ing over a considerable period a site was found upon the 
| Lincolnshire shore of the Wash, some four to five miles 
from the town of Boston. Here the total available length 
| which has been leased from the Crown on the foreshore 
is no less than 22,000 yards, or about 12} miles. In some 
| parts the range is as much as 3} miles broad. A plan of 
‘it is shown in Fig. 31. 
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Fig, 1—-BUTZFLETHERSAND LICHT 


The whole length of 22,000 yards is on a practically 
level surface of sand, and range parties when the tide is 
out can be stationed at any desired points down the range 
to observe the results of the practice and to recover pro- 
jectiles. The latter is a feature of importance when the 
Jaying out of a range is under consideration, for when 
firing experimental projectiles or fuses little or nothing 
can be learned unless the projectile can be recovered in 
the same condition as when it left the muzzle of the gun. 
In this respect it is said that the Boston range will be 
unique in this country on account of its length and suita- 
hility. 

Twice a day the whole range will be covered by the 
sea with the exception of the gun platform, plate butts, 
&e.. and an experimental shell or fuse, for instance, 
which it is desired to recover after trial, will be able to be 
fired when the tide has covered the range to a depth of 
several feet. The projectile under these conditions will 
he brought gently to rest in the water at the end of its 
flight, and can be recovered at low tide without difficulty, 
as it will rest upon the sand and will be generally in an 
unscratched condition. Moreover, the sand is so soft 


that even if the projectile be fired at low water it will be | 
| metallic rod while 


recovered in a practically undamaged state. 

Tn the choice of the site the directors were influenced 
first and foremost by this suitability of the foreshore; 
and, secondly, by the fact that at no other position are 
the difficulties of transport so easily surmounted. The 
range is situated on that part of the coast line which is 
nearest to the company’s works at Coventry. This 
reduces the necessary carriage to a minimum. The 
material will be brought by railway to the dock quays at 
Boston, and tben placed in a barge specially designed for 
the purpose. It will then be taken down the river to the 
gun platform, which will be distant some 44 miles by 
water. As the barge will be flat-bottomed and of but 
small draught, it will be possible to take it under the 
gantry to be situated above the gun platform at any high 
tide, and to discharge its freight at once. It will be 
possible, we are informed, to lift guns and mountings 
from the barge and deposit them in position upon the 
iron platform in a few minutes, while armour plates 
weighing 12 to 15 tons or more—according to size—will 
be taken by the barge to the plate butts, which are to be 
situated some 200 yards from tbe gun platform, where 
they will be lifted out by a specially-designed crane, and 
placed in position for testing. 

Provision will also be made alongside the plate butts 
for stopping projectiles which are merely fired for the 
measurement of velocities. This will be brought about 
by receiving them into a sand tunnel, which will con- 


heaped up earth and lined internally with steel plates. 
The gun platform will consist of a solid block of con- 
crete upon which is to be firmly bolted down an iron 


plate grooved over its whole upper surface with channels | 
to retain the heads of the bolts serving to hold down the | 


gun mountings. Next to this will be buildings which will 
be employed as tool stores, workshops, &2. These are to 
be fitted with appliances and tools for making any small 
alterations or adjustments to the guns and carriages 
which the firing trials may suggest. 

The chronograph house is to be erected several hundred 


of discharge of the heavier guns from upsetting the 
adj«stment of the delicate apparatus it will contain. In 
it will be carried out the important operation of measuring 
the muzzle velocity of the projectile, from which the 


proper sighting angles may be calculated, and also the | 
So many factors, | 
| succeed in perforating the plate, and for retaining all 


time of flight and the angle of descent. 
however, such as shape of head, driving band, &c., influ- 


ence the actual trajectory obtained, that one of the most | 
important duties of the range officer is to correct results | 


foretold theoretically by measuring and noting any dis- 
crepancies which may occur. Thus an accurate range 
table may be prepared for each gun as it passes through 
his hands. Indeed, without an experimental range it may 
be said that it would be impossible by mathematical 
means alone to reach satisfactorily a high standard of 
efficiency. 


The chronographs, of which there are to Le two, will be | 


of the Boulenge type, and they will be placed on solid 


| those obtained before firing was commenced. 


| copper. 


brick piers. They are necessarily of extreme delicacy and 
azcuracy. 

We may explain that this instrument consists essen- 
tially of a metallic rod having a soft iron point which, 
when released, can fall vertically past a steel knife edge 
held back by a trigger arrangement until released by a 
similar but considerably shorter rod. Each of the two 
rods is held in position by an electro-magnet, in the cir- 
cuit of each of which is placed ascreen of fine copper wire, 
so arranged that no projectile could pass through without 
cutting the circuit. These two screens are placed in the 


path of the projectile at accurately measured distances on | 


the range from the gun, the nearer one being connected 
to the magnet on the chronograph from which the longer 
rod is suspended, and the second being connected to the 
magnet which holds up the shorter rod. On firing the 
gun the projectile first passes through the nearer screen, 
breaking the wires, and thus causing the longer rod to 
fall past the knife edge, but before it has fallen very far 
the projectile breaks the second screen, and instantaneously 
releases the second rod. The two rods then fall side by 
side, and the shorter, striking a trigger plate, releases a 
knife edge, which flies forward and marks the longer 
it is still in the air. The dis- 
tance from a zero line of the mark thus made is a 
measure of the velocity of the projectile. In all the more 
important trials two instruments will be employed, and the 
readings taken in duplicate. An average will then be 
struck between the two results. 

In the case of the proof of a gun, the bore is first care 
fully measured by means of delicate micrometers, and a 
record of it is entered up in a book specially kept for the 
purpose. The gun is then fired several times, the charges 
being gradually increased until the desired proof pressure, 
varying with the nature of the gun, is obtained. It is 
then returned to the examiners for re-measuring, and the 
measurements obtained are carefully compared with 
If these 
two sets only vary very slightly from each other the gun 
is pronounced satisfactory. 

For the purpose of measuring the maximum pressure 
which is created in the chamber of the gun at each 
round, a simple apparatus or “crusher gauge” is 
employed. It consists essentially of a steel cylinden 
closed at one end and fitted at the other with a screw 
cap accurately bored to receive a steel piston. Within 
the crusher gauge is placed a short cylinder of soft 
copper, the length of which is accurately known, and 
the piston is pushed down until its end presses on the 
The gauge thus prepared is placed within the 
charge of propellant, and, upon firing the gun, the pres- 


sist of a strongly built tunnel filled with sand, covered by | sure exerting itself in all directions, forces the piston 
| down upon the copper, shortening or crushing it in pro- 


| portion to the amount of pressure acting on the face of 


the piston. Afterwards the exact length of the copper 
is measured, and a comparison of the original and final 
lengths gives a measure of the pressure it has under- 
gone. 

Operations such as set out in the foregoing will all be 
managed at the company’s range, and another important 
branch of work which will be carried out there will be 
the testing of armour plates and armour-piercing pro- 
jectiles, both capped and uncapped. These will be 


yards from the gun platform in order to prevent the shock | manufactured by Cammell Laird and Co. and John 


| Brown and Co., two of the allied firms. 


These trials 


require very skilful manipulation. The plate will be 


| erected on a special framework designed to resist the 


powerful blows which the projectiles of heavy modern 
guns are capable of delivering. Provision will be made 
for catching the projectile for examination should it 


splinters in the event of the projectiles being smashed 
into pieces, as not infrequently happens. 
Other trials will consist of fuse testing—both of the 


Fig. 2-SWAKOPMUND LIGHT 


1 . 
general stores, a splinter-proof shelter for the staff and 


workmen while firing is proceeding, a handling room for 
weighing out and making up the cartridges, with hot 
water heating apparatus, will form some of the buildings 
comprised in the equipment of the range. In addition 
there is to be an electric lighting plant for illuminating 
the various buildings, gun platform, kc. This will be 
driven by an oil engine, which is to be also aveilable for 
driving the machinery in the workshop. 

This range will complete the equipment of the Coventry 
Ordnance Works, Limited. From what has been said, it 
will have been evident that great pains have been taken 
to render everything as complete as possible. The object 
in forming the company and in building the works was 
evidently to provide just those things which the allied 
firms either had not got, or had not got enough of. Now, 
combined they will be enabled to carry out any operation 
connected with the construction and equipment of war- 
ships of whatever size and fighting power, besides being 
able to undertake any military work. It is certainly a 
bold bid for fortune which has been made, and we sin- 
cerely trust that it may be successful. 








SOME NEW GERMAN LIGHTHOUSES. 
GREAT improvements have been made within recent 


years in lighthouse practice on the German coast. In 
1903 the lighthouse at Travemiinde, which controls the 
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Fig. 3-TRAVEMUNDE LIGHT 


entrance into Lubeck, was equipped with electric light. 
It is a brick structure, having been in existence for a 


time and percussion varieties —by firing at various eleva- | number of years, as may be seen in Fig. 8. The modern 


tions over the sands. 


kept of the quality of the ammunition manufactured at | higher stations. 


In addition a careful check will be | tendency, however, is to erect steel structures for the 


Examples of the steel lighthouses are 


the Cliffe works by making ballistic trials of all finished | those of Biitzflethersand and Wisch on the Elbe, which 


ammunition, as well as settling the charges necessary by | 
| actual chronograph measurement. 


A large magazine for storing cordite or other propellants 
used in the experiments, various erections used as 


were put into operation in the spring of this year. 
These are shown in Figs. 4 and 5. 

The Travemiinde light is equipped with a parabol'c 
reflector, and is stated to have a power equiyalent ‘o 
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400,000 Hefner candles. The group of four lighthouses | brick towers compares with the increased expense asso- 15m. above sea level respectively, are equipped with 
which has just been built on the estuary of the Elbe,has | ciated with frequent painting. 


made the navigation of the river toward Hamburg much 


The small lighthouse at Scheelenkuhlen—see Fig. 7— is 


| rotating lights. The candle-power of each is about 


| 100,000 Hefner candles. They are superintended by 


safer. Two of these, at Biitzflethersand and Wisch, are, | near the entrance to the Kaiser Wilhelm Canal, and also | blacks, since the climate is too unhealthy for whites. 


as already mentioned, high steel erections, and the others 
at Biitzflethersand—Fig. 1—and Miihleustack—Tlig. 6 
—are comparatively low. The two former are equipped 
with powerful fixed lights, whilst the lanterns of the two 
latter send out flashes. The mechanism is worked by 
compressed air, which the attendant compresses during 
the day by means of an air pump. The lights ofthe new 
lighthouses are of the incandescent’ petroleum vapour 

















Fig. 4—BUTZFLETHERSAND LIGHT 


type, which in economy and intensity is stated to be 
superior to anything previously known. Nearly all the 
German lighthouses on the North Sea and Baltic Sea are 
now being converted so as to use incandescent petro- 
leum lights. Air is pumped into the petroleum tanks 
at a pressure of 2} atmospheres, and the oil is vaporised 
and burned in burners of special construction manu- 
factured by the firm Julius Pintsch, of Berlin. The in- 
candescent mantles used in conjunction with these 
lamps have diameters ranging from 30 mm. to 
100 mm. A mantle of 30 mm. diameter with the 
incandescent petroleum vapour burners gives a light 
having a candle-power of 860 Hefner candles, whilst 
the mantles of 100 mm. diameter emit a light of 4000 
Hefner candles. The fragility of the incandescent burner 
is a drawback which has not yet been overcome; but 
many devices are known which protect the mantles from 
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Fig. 5-WISCH LIGHT 


shocks and vibration. A good mantle will last for a week 
or two, and the ash of broken mantles always obtain a 
good price from the mantle manufacturers on account of 
the thoria which it contains. The vaporiser of the burner 
needs to be warmed up before ignition by means of a 
small spirit lamp, but the operation is then automatic. 
The four lighthouses on the Elbe mentioned above were 
commenced in 1906 and put into operation in March this 
yea. They have taken a little over twelve months to 
build. The iron framework of the two high lighthouses 
is painted white. It will be interesting to know how the 
economy effected by substituting steel framework for the 


assists in i2e ~¢vigation towards Hamburg. 














Fig. 6-MUHLENSTACK LIGHT 


The developinent of Germany’s oversea possessions has 
necessitated the erection of a number of lighthouses on 
the African coast. In Cameroon there are three light- 











Fig. 7-SCHEELENKUHLEN LIGHT 


houses, Kap Debundscha—Fig. 8—and Kap Nachtigall 
—Fig. 9—erected in 1903, and Kribi—Fig. 10—which was 
completed in 1906. Kap Debundscha is the highest of the 











Fig. 8-KAP DEBUNODSCHA LIGHT 


lighthouses in Cameroon, being about 90m. above sea 
level. It is equipped with a fixed light, which can be 
seen for twenty-eight miles. The lighthouses at Kap 


' Nachtigall and Kribi, the lanterns of which are 43 m. and 


The Cameroon lighthouses-are of great importance for the 
West African navigation. Vessels leaving Lagos make 
first for the light at Kap Debundscha, sailing north of 
Fernando Po. The next point is Kap Nachtigall, which 
protects the entrance to Victoria. Kribi is further south. 
The light at Kap Nachtigall is of peculiar interest. The 
double tower with the central arch was built in 1901 in 
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Fig. 9-KAP NACHTIGALL LIGHT 


memory of Bismarck. In 1903 the lantern was placed on 
the top of one of the turrets, so that the erection now 
serves the double purpose of guiding mariners to the port 
of Victoria and reminding them of the founder of Ger- 
many’s Colonial Empire. 

In German South-West Africa there are lighthouses at 
Swakopmund and Angra Piquena. The lighthouse at 
Swakopmund—see Fig. 2—which was the first of these 
two to be erected, was built in 1903 by the firm of Julius 
Pintsch and is stated to have cost about £2500. The 
light has a power of 100,000 Hefner candles, and can be seen 
for a distance of about 25"miles.” The cptical apparatus of 














LIGHT 


Fig. 10—KRIBI 


the rotating type is driven by clockwork-mechanism and 
floats ina mercury bath. All the lanterns in Cameroon 
and German South-West Africa are fitted with the usual 
concentric oil wick burners. 








DREDGING experiments have shown that it is possible, 
by cutting away a small portion of the Sheerness bar, to secure a 
channel from the Nore to Sheerness Harbour with 25ft. of water at 
low-water of spring tides, instead of 19ft. as at present. Sucha 
channel would enab'e the Medway to be entered or left by heavy 
warships at any time on certain tides, 
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THE CONFERENCE OF THE INSTITUTION OF 
CIVIL ENGINEERS. 
SECTION I,—RATILWAYS. 


On Thursday, 20th, at the second meeting of Section I., 
three papers were read and discussed. The first of these, 
by Mr. H. R. A. Mallock, F.R.S., was on 


‘Tan ACTION BETWEEN WHEEL AND RaltL,” 


it possessed no practical value. Itis simply an ingenious 
attempt to arrive by assumption at what goes on when a 
loaded wheel runs over a rail. To use the author's 
words :— If a steel cylinder of a certain radius and 
width rests on a flat steel rail of the same width, and 
carries a definite load, how much will the cylinder depress 
the rail and how much will the rail flatten the cylinder?” 

In attempting to supply an answer the author took no 
account whatever of the fact that the sleepers yield and 
the rail bends, and gave the following general formulas 
connecting the radius of the wheel r, the length of are a 
in contact with the rail, the width of the tread b, and the 
total elastic supporting force of the rail F, 

a = ¢, vr} bh 

F = cy r¥ bh 
If the units are tons and inches, and assuming that 
20 tons per square inch is the greatest load which can be 
laid on a plane of the material without causing permanent 
set, and that the compression produced by a pressure of 
1 ton per square inch is , 495 of the square root of the 
area over which it is applied, c; = 0°0165 and c, = 0°46. 

The general conclusion at which he arrived is that it is 
to be expected that wear will be very rapid at first, while 
the contact areas are small, and will diminish in rate 
subsequently. A subsequent speaker, however, said that 
in practice the contrary 1s the rule. 

The discussion which followed showed by its animation 
that many engineers are interested in the subject. Much 
of the ground covered the day before in the discussion 
on Mr. Sandberg’s paper was traversed again. Unfor- 
tunately, matters were left much where they were. 
Attention was called to the fact that with electrical stock 
the excessive wear was not confined to the rails; the 
wheels also suffered. Much good was done by greasing 
the check rail with some coarse oil twice a day. The life 
of check rails was increased in this way from six 
months to twenty months. Professor Carus Wilson cited 
some experiments which he had made with steel 
cylinders rolling on glass bars. From the results he 
deduced that the stresses varied not as some power of 
the load, as stated by Mr. Mallock, but directly as the 
load. Further investigation of rails showed that, curiously 
enough, the top table, which ought to be subject to com- 
pressive stress, was really put in tension by the wheels, 
the action of which was to roll out the rail much as a cook 
rolls out dough. The microscope revealed multitudes of 
hair cracks in the table, and if a rail in this condition was 
turned over it was certain to break almost immediately 
by the spreading of one of these cracks. Mr. Hopkins 
drew attention to the time element. A wire which would 
only carry 500 lb. of steady stress easily bore 840 |b. for 
one-thousandth of a second. It would be interesting to 
know if slow trains did more mischief than fast trains. 
Mr. Burnett said that the fault was in the rolling stock. 
The bogies were too short, and the brakes made them rigid. 
Following speakers called attention to the difference in 
material oi tire and rail, and to the fact that subsoil had no 
effect. Mr. Benedict found that ridges were bright and 
hollows dark, and asked if ridges travel along the rail. 
Then the discussion branched off to tramways. It was 
said that the electrical stock was modelled on the tram- 
car, which was a great mistake. Mr. Howley, who has a 
large experience in electric tram Jines in Birmingham, said 
that he found corrugated rails everywhere. The rail head 
got rolled out. The remedy lay in the rail. He found that 
in roaring rails the ratio of carbon to manganese was 
always low. The cold rolling which went on was due to 
excess of manganese. A high carbon rail will not roar. 
When the carbon is under 40 per cent. of the manganese 
roaring occurs. 

After a few words of reply by Mr. Mallock, the next 
paper taken was by Mr. W. Dawson on 


“A System oF AuDIRLE SIGNALLING ON RaAILWays.” 


It has been felt by railway officers and by the inspect- 
ing officers of the Board of Trade that no device would 
meet the requirements of the situation unless it would 
give the driver of a train a distinct audible “danger” 
signal, and a distinct audible “all right” signal; further, 
that the device must not depend on electricity to give the 
“danger " signal, and that should there by chance be any 
failure in the mechanism the result must be the sounding 
of the audible “danger " signal. Such an apparatus has 
now been designed, and has been in use on the Great 
Western Railway on a short branch double line for fifteen 
months, supplementing the ordinary fixed outdoor visible 
signals as a first test; and as a more advanced experi- 
ment it has been in use for the past five months on a 
single line—22 miles long—in total substitution of the 
semaphore distant signals, which have been removed. 
During these experimental periods the apparatus has 
given great satisfaction, and the drivers and thvir officers 
have every 2onfidence in it. 

The main features of the system are as under:—The 
parts consist of a slightly arched piece of timber, 40ft. to 
60ft. long, bolted to the sleepers midway between the two 
running rails, on top of which is bolted a bar of T iron 
suitably mounted and insulated, the bar being electrically 
connected by means of a length of telegraph wire to a 
switch at the signal-box. The bar iselectrified by pulling 
a lever when it is desired to give the “all right” signal. 
There isno moving part in this ground apparatus. This 
fixed non-movable sloping bar also serves the purpose of 
lifting a rod connected with a mechanical device fixed 
beneath the engine of a standardised design to fit any 
engine. The lifting of this rod opens a small steam 
whistle fixed in the cab of the engine when it is desired 

to give the “danger” signal. To give the “all right” 





signal the action set up by the electrified bar on the 
ground apparatus restraing the whistle from blowing but 
“ings a When the whistle or the bell sounds, 
either continues to do so until the driver shuts it off, and 
without any further action on his part it is ready to pro- 
duce the same signal again at the next station. 

The discussion was opened by Mr. Jacomb Hood, chief 
engineer to the London and South-Western Railway. He 
said the time available for the discussion of so important a 
subject wastoo short. The question of substituting audible 
for visible signals involved very serious issues. Hundreds 
of attempts had been made to get good automatic signal- 
ling, which all broke downin details. Ifareally trustworthy 
electric system could be found, it ought to effect an 
enormous economy. On his line the cost of maintaining 
signals was £30,000 a year, or £32 per mile, or 3d. per 
train mile. Mr. Ross said that the danger of impact at 
high speeds might be got over by a system of magnets 
placed in the track which set the signal apparatus 
in motion as the train passed. The great difficulty 
was that while automatic signals told the driver 
to stop, they did not tell bim when to go on 
again. Colonel Yorke, R.E., Board of Trade, said that 
audible signals had been tried on the footplate since 
1840. He spoke in very high terms of the honesty 
of purpose and care taken by fogmen. It was a great 
thing to say that he had never heard of an accident 
which could be attributed toa fogman. Any automatic 
system must be kept in constant use summer and winter. 
If it were not, it would be found wanting at the critical 
moment. If a system was considered good in the stress 
and danger of a fog, it must surely be excellent in bright 
weather. Besides, duplicate systems might prove dis- 
concerting to a driver. He thought that the system 
described might answer admirably for distant signals, 
which were caution signals, the train not stopping; 
but he thought that hand-signalling ought to be 
retained for home signals. It was most desirable to 
arrive at the views of drivers. Mr. Blackhall said 
that they had the Dawson system in use on the 
Great Western for two years without a single failure. They 
had now 70 miles of main Jine fitted. Mr. Marsh, of the 
London and Brighton Railway, said that the drivers must 
be considered first of all. By long practice they acquired 
a species of instinct which enabled them to locate a 
signal as a man coming downstairs in the dark in his own 
house can go straight to the electric light switch. They 
must keep the human element in view continuously. On 
the Great Northern an automatic signal had been tried, 
apparently with success, but it had to be removed as the 
drivers “didn’t think very much to it.” That is, they were 
accustomed to one system, and did not take kindly to 
another. 

The third and last paper was by Mr. W. Barrington | 


“On Ligut Rartway Po ticy.” 


This paper contained absolutely nothing new or of 
engineering interest. The sum and substance of the 
discussion, which few people remained to hear, was that 
the law and the lawyers were very largely to blame for 
the smallness of the mileage of light railways in this 
country. Furthermore it was not certain that light rail- 
ways gave satisfaction. Unless special and costly expe- 
dients were adopted, goods had to be transhipped at 
junctions with main lines. Farmers would not have this, 
and preferred to cart their goods to the main line station. 
Much had been hoped from the use of the highways by 
running the railway along them. The result had been 
quite unsatisfactory, for the speed had to be kept down, 
and if people travelled by rail at all they wanted to go 
fairly fast. The conclusion was hence reached that there 
was really no money in light railways, save in a few 
exceptional cases where two towns were linked together. 
One, for example, was cited, five miles long, but it had 
cost £7000 a mile, and had practically no competitor. 

This brought the proceedings of the section to a close. 
We must add a word of praise to Mr. Galbraith, who 
made an ideal chairman—the iron hand in the velvet 
glove. There were times when he had no small difficulty 
in restraining diffuse speakers who forgot how time 
pressed; but he never gave offence, and fully earned the 
thanks of all who came under his rule. 


SECTION Il.—HARBOURS, DOCKS, AND CANALS. 
The proceedings in Section II. re-opened on Thursday 
with the reading of Mr. W. W. Squire’s paper on 


* Dock [EQuIPMENT, INCLUDING THE RELATIVE ADVAN- 
TAGES OF ExretrRic AND HypRAuLIc APPLIANCES,” 


in which the author states that according to his 
experience hydraulic power is preferable to electri- 
city for opening and closing dock-gates and for actuat- 
ing slow-moving machinery. For cranes and lifts 
the advantage in working appears to be about evenly 
balanced, though the first cost of the hydraulic appliances 
is somewhat lower. Electric power is eminently suited 
for conveyor bands and all kinds of lifts, and generally for 
plant to which rotary engines are applicable. Also for 
workshop equipment in connection with docks, electric 
appliances are proving their superiority. Electricity also 


questioned whether it was desirable to run a dual system 
of power supply in connection with a dock undertaking— 
electric and hydraulic. _ Gas lighting was now so efficient, 
and undoubtedly the most economical means of illumina- 
tion, that electricity could be dispensed with for the 
purpose. He had found gas engines more economical 
than electric motors for graving dock pumping, and they 
were very efficient. At Liverpool they had such large 
variations in the total load that no system of electric 
power could compete with hydraulic on the point of 
economy. He had had a lengthy series of load diagrams 
prevared extending over a fortnight, and the total load 
curve prepared from them exhibited the most remarkable 
variations. 

Dr. KE. L. Corthell said that he had occasion during the 
last few years to make careful inquiry into the relative 
merits of hydraulic and electric power for dock equip- 
ment, and at the request of the Brazilian Government he 
had sent a commission of engineers to Europe to investi- 
gate existing systems and report fully. This report, 
which was a most valuable one, clearly proved the 
superiority of electric power, especially when a dock 
plant had to be created de novo and there was no other 


system already installed. As the result of his inquiries, 


he had decided to equip four ports now under construc- 
tion in South America with electric plant throughout. 
These were practically new ports, and of first-class mag- 
nitude. At Rosario, where they were spending over 
24 millions sterling, the entire equipment would be 
electric, and the same applied to the three Brazilian ports 
where he was engaged on large harbour works, namely, 
Para, Rio Grande de Sul, and Pernambuco. At Santos 
they had hydraulic power for cranes, as well as steam 
power, but they were soon to take out the hydraulic instal- 
lation and substitute electricity. At Buenos Ayres the 
equipment was formerly worked by hydraulic power, but 
they were substituting electricity for it. In the United 
States the movement was also towards the use of electric 
power for such purposes. The Buffalo and Albany Canal, 
a work involving the expenditure of several millions 
sterling, and including large docks and every kind of 
mechanical dock appliance, was to be worked electrically. 

Mr. W. Pitt admitted that hydraulic power had advan- 
tages for certain purposes in connection with dock equip- 
ment, especially when extensions of existing plants had 
to be made. But for new ports electricity was the best 
form of power for the entire installation. The flexibility 
of electric transmission was the principal argument in 
favour of its adoption. 

Mr. W. H. Hunter said that 27 per cent. of the import 
traffic cn the Manchester Ship Canal was handled direct into 
truck from the ship without passing through sheds. They 
had about seventy hydraulic and seventy electric cranes at 
work; of these the hydraulic cranes were the older. The 
undoubted advantage of electric power had led him to 
adopt it for working the new grain elevators. He would, 
if called upon to-morrow to decide on the equipment of 
the canal with a power system de novo, put in electric 
plant on account of its great adaptability and flexibility. 
For dock-gate machinery hydraulic power still had con- 
siderable advantages, and for capstans it was in every 
way the best from all points of view. The trouble with 
electric capstans was almost ceaseless, owing to the 
working parts being of necessity placed underground. He 
had made a trial to ascertain the relative working 
expenses of two sets of cranes, one electric and the other 
hydraulic, engaged in unloading similar cargoes, and 
under exactly similar conditions. With electricity at 1d. 
per unit, and allowing for cost of plant, mains, Xc., the 
cost was very slightly in favour of hydraulic power. 
Electric plant cost less to maintain, but the first cost was 
about 60 per cent, higher than hydraulic. Taking every- 
thing into consideration, there was equilibrium between 
the costs of the two systems, but on the score of con- 
venience he would favour electric power. 

Mr. S. Humphrey spoke in favour of hydraulic power, 
and alleged that in the United States there was a growing 
tendenev to prefer it to electricity. 

Mr. C. S. Meik said that at Swansea the average 
cost of handling a ton of goods by hydraulic power, 
including interest and depreciation, but excluding 
power, for the year 1906, was 1°41l1d. Power, 
including interest and depreciation, came out at 
‘377d. per ton, bringing the total cost per ton to 1°788d. 
The new works at Swansea will probably be equivped 
with two systems—hydraulic for coal hoists and dock 
machinery, electric for cranes, &c. The flexibility of 
electric power for cranes was a great advantage, and for 
such purposes he considered it the best; but for gate 
machinery, coal hoists, and similar plant working under 
constant load, hydraulic power was less costly. 

Mr. G. N. Abernethy said that in many places docks 
could take advantage of a town electric supply for 
working small plant, light cranes, and for lighting, 
retaining hydraulic power for other machinery. 

Mr. C. E. Vernon said that at the London Docks they 
found it absolutely necessary to have both systems— 
hydraulic for gates and sluices, electric for cranes and 
other purposes, and for their customers who might desire 
to use electric power. 





has the advantage of being employed for internal and 
external lighting ; while the hydraulic installation can be | 
utilised for supplying water for extinguishing fires. | 

The discussion which followed the reading of the | 
paper, and occupied the greater part of the morning | 
sitting, was opened by Mr. E. B. Ellington, who laid | 
stress on the advantages obtained by the use of hydraulic | 
power for many classes of dock equipment. 

Mr. A. G. Lyster having called attention to the useful- | 
ness of floating cranes of high power, which could be | 
taken alongside the vessel instead of having to move the | 
ship to some particular berth in the dock, said, leaving | 
out of consideration the question of lighting, hydraulic | 
power could perform everything required in connection 
with the mechanical appliances for docks. It had the 
great advantage of simplicity, needed little attention, and 





entailed a comparatively small outlay on repairs. He 


At the request of the Chairman, Mr. Humphrey gave 
some particulars of the precautions necessary to prevent 
damage or stoppage by the freezing of hydraulic mains, 
&c., in very cold weather. In this country, he said, they 
never had much difficulty. If mains are laid 2ft. under 
ground they are immune, and above ground all that is 
necessary is to protect the pipes by boxing and wrapping. 
For special small installations glycerine could be mixed 
with the water to prevent freezing; but in large plants, 
when this was impracticable, reasonable care was all that 
Was necessary. 

Mr. Lyster added that at Liverpool they place gas jets 
in the pits when hydraulic pipes are otherwise unprotected. 
Pipes above ground are protected by wood boxing and 
sawdust, and walking pipes are wrapped. Cylinders are 
usually boxed in. 

The Chairman—Sir William Matthews—in closing the 
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discussion, said he agreed with Mr. Squire that for heavy 
work such as dock gate machinery and capstans hydraulic 
power is much the best, but for crane work the advan- 
tage lay with electricity. He thought that in many cases 
a dual system was necessary. Engineers in this country 
seldom had the good fortune to be engaged in laying 
down entirely new power systems on large dock under- 
takings where the choice was not complicated by the 
existence of plant and machinery already in use, and he 
congratulated Dr. Corthell on having four great works of 
this description under his direction. 

At the afternoon session three papers dealing with 
dredging operations in varying forms were discussed. The 
tirst was on 


‘* DREDGING IN THE SEA CHANNELS OF THE MERSEY,” 


by Mr. Lyster. It brings up to date the information that 
the author gave at the former conference in 1899. Since 
then the two suction dredgers, G. B. Crow and Brancker, 
each of 3000 tons capacity, have been kept almost con- 
tantly at work at various points in the main channel. 

The total quantity of sand removed from the bar, the 
Crosby and other channels, up to the lst of May of this 
year, amounted to 108,675,570 tons. The average quan- 
lity for the two dredgers removed every year since 1899 
amounts to about 8} million tons. The present minimum 
depth of the bar channel at low water of spring tides is 
28ft. In the Crosby Channel the depth is now 27ft., as 
compared with 24ft. eight years ago. 

Mr. Lyster points out the tendency to shoal in the 
Crosby Channel, owing to the fact that the axes of the 
ebb and flood currents are divergent in this channel. 

Dredging has also been carried on in the convex 
bend on the north side of the Channel, just inside the 
bar channel, the material removed from here during the 
last twelve months amounting to over six million tons, 
a greater quantity than that taken from any other part 
of the channel. Here the concave side of the channel 
formed by Taylor’s bank is being eroded by the centri- 
fugal action of the current, while on the convex side the 
Askew Spit has advanced correspondingly. As the result 
of this increased curvature a reverse curve is forming 
lower down the river. It is here that the proposed revet- 
ment with stone, described recently in THe ENGINEER, 
for 2} miles, is to be carried out. 

Having regard to the increasing size of vessels and the 


works that have been authorised to meet this, involving | P 


provision for a length of 1000ft., and a depth of 40ft. in 
draught, it has been determined to still further deepen 
and improve the entrance to the Mersey, and to construct 
a dredger of 10,000 tons capacity, and with pumping 
power equivalent to about three times of the existing 
dredger. 

Two papers related to rock dredging; one by Mr. 
Edouard Quellennec, consulting engineer to the Suez 
Canal, and the other by J. W. Sandeman, the consulting 
engineer of Blyth Harbour. They were “ Rock Dredging, 
with Particular Reference to Works at Blyth,” and 


“ DREDGING Rock IN THE SvEz CANAL.” 


The rock met with in the bed of the Suez Caral con- 
sists of more or less hard calcareous or siliceous agglome- 
rates, calcareous tufa, gypsum, and alabaster. Some of 
these beds are very hard. When the canal was deepened 
in 1884, one of their Lobnitz’s rock-breaking dredgers 
was used, the cutting rams weighing 3} tons. ‘Ihe 
rock removed was in layers 20jn. thick, and the breaking 
up cost 7s. 38$d. a cubic yard. When, in 1897, it was 
was decided to deepen the canal to 31ft., an investiga- 
tion of the method of extracting the rock by mining and 
explosives proved that this system could not compare 
in economy with rock cutters. Moreover, the experience 
gained with the small rams of 3} tons and also with 5-ton 
rams furnished an assurance that the employment of 
heavier rams would solve the problem in a satisfactory 
manner. Besides, in the special case of the Suez Canal 
the use of explosives is subject to numerous inconve- 
niences from which rock cutters on floating barges are 
exempt, especially with regard to the obligation of being 
drawn to one side for the passage of vessels. With 
rock cutters also the bottom is levelled off in a fairly 
regular manner; whereas with explosives it is necessary to 
remove a large quantity of rock below the intended level. 

The apparatus finally selected and used consisted of two 
cutters of cast steel 44ft. 7jin. long, each weighing 
13 tons, the cutters having renewable points of chrome 
steel. The fall of the ram varied between 5ft. and 10ft. 
The average thickness of the bed of rock shattered was 
2ft. 7in., and the number of blows required for shattering 
a cubic metre varied from 1 to 40, the average being 5°40 
blows per cubic yard of rock broken up. The cost, 
including repairs and an allowance for depreciation; varied 
from 2°26d. to 7s. 63d. per cubic yard, the average 
being 1s. 4d. Beyond this was the cost of raising the 
rock by dredgers and carrying it away. 

Mr. J. W. Sandeman, in his note on 


* Rock DREDGING; WITH PARTICULAR REFERENCE TO THE 
Present Rock RemMovat Operations at Bryru,” 


gives particulars of the cost of dredging at Blyth with 
two Lobnitz rock breakers and two 700-tons hopper 
dredgers. 

The rock at Blyth is the sandstone of the coal 
m2asures, which varies in character from friable stone, 
containing fire-clay, shale, and coal, to sandstone equal in 
hardness to basalt. Each rock breaker consists of a steel 
barge carrying sheer legs, from which is suspended a 
steel ram of 15 tons weight, 40ft. to 50ft. in length 
and 17in. to 19in. diameter, having a renewable 
conical point, tempered so as to combine a hard 
centre with a softer exterior, which, while wearing, 
enables a sharp point to be preserved. The ram is 
lifted by a wire rope wound upon a loose drum driven 
by a friction clutch. It is allowed to fall from a height of 
8ft., and on an average of eight to nine blows penetrates 
the rock to a depth of 3ft., which is sufficient to allow of 





its being dredged to a depth of 2ft. 6in. The average 
quantity of rock which one machine has broken per week, 
working night and day, and allowing for all stoppages, is 
908 cubic yards, at a cost of 8°8d. per cubic yard. This 
is based on six months’ working, but as it is necessary to 
allow for renewal of rams, the following is the actual 
cost per week of wages, coal, stores, and water, and the 
estimated cost of repairs, full allowance being made for 
renewal of rams and all contingencies :— 





sd 

Wages See Ta ded. Ga ee Wigeos tucr © ican CO) eae a 
Coane NG Cie OR hoes made neg se es 
Estimated cost of repairs, renewal of rams, ropes, Xc.... 22 0 0 
Insurance at 30s. per cent. = £102 per annum ae ae 
908 cubic yards at12-3d. = £4611 3 


The cost of one rock breaker is about £6800, and if 4 per 
cent. be allowed for interest, and 24 per cent. for depre- 
ciation—the machine being well maintained—the addi- 
tional cost per cubic yard would be 2°2d., making a total 
cost of about 14°5d. per cubic yard. 

As compared with blasting, the rock breaker disin- 
tegrates and breaks the rock into smaller pieces, so that 
the quantity lifted by the dredgers in a given time is 
about 15 per cent. more than that of blasted rock. The 
comparative cost of rock removal unler the two systems 
of breaking and blasting is as follows :— 

Per cubic yard. 





d. 
Drilling and blasting rock ..._. > 0 
Dredging same, 23, 64. + S-2d.... 3 2-2 
6 2-2 
Breaking rock by rock breaker ... ... ... 1 2:5 
Dredging same, 23. 21. + 7-1d. 2 9-1 
3 11-6 
Difference in cost per cubic yard in favour of the removal of rock 


by means of rock breaker = 2s. 2-6d. 
Saving on 500,000 cubic yards = £54,166, 

Mr. L. F. Vernon-Harcourt, in opening the discussion, 
advocated the extension of the Mersey revetment in a 
southerly direction as necessary to prevent the erosion of 
the bank at its inner end. In reference to the rock-dredging 
in the Suez Canal he pointed out that the strata varied con- 
siderably, and for the most part was limestone and con- 
glomerate, the former being the harder. He said it was 
roposed ultimately to dredge the canal to a uniform 
depth of 341ft. 

Mr. W. H. Wheeler referred to a paper he had read on 
the subject of dredging sandy estuaries at the Brussels 
International Navigation Congress about ten years ago. 
In that paper he has laid down the principle that channels 
dredged in sandy estuaries would remain permanent if so 
aligned that the flood and ebb currents were made to 
harmonise. He considered thatthe same principle applies 
to the Mersey, and that the proposed revetment would 
not be necessary if the channel were so dredged 
that a regular and even curve was maintained on the 
concave side of the banks in the Crosby and Queen’s 
channels, clearing away the lower end of Taylor’s bank 
so as to admit the flood tide directly into the lower end of 
the curveinstead of along the reverse curve through which 
it now entered, and removing some projections that 
existed on the east side above the Formby channel. 
This would, he considered, remove the divergence 
between the axes of the flood and ebb currents which 
now existed. He held that if the revetment were con- 
structed as now proposed, and not coincident with the 
true curve he had indicated, it would tend to increase 
the evils now existing. 

Mr. W. H. Hunter, the Chief Engineer of the Manchester 
Ship Canal, regarded the proposal toconstruct arevetment 
in the Mersey 2} milesin length as an instalment only of 
four or five miles which would ultimately be found neces- 
sary. He seriously suggested the readjustment of the 
outer end of the dredged channel over the bar, moving it 
more to the southward in order to avoid the re-entrant 
angle at the western extremity of the Taylor’s Spit. He 
quite agreed with Mr. Lyster that something must be 
done to arrest the dangerous movement of the channel. 
Referring to Mr. Sandeman’s work at Blyth, he thought 
that the removal of rock was costing too much money. 
On the Manchester Ship Canal and in the Suez Canal 
the rock breaking and dredging operations were being 
constantly interfered with by the necessity of drawing 
out to permit the passage of vessels, while at Blyth this 
was not the case, and the cost of the work should there- 
fore be cheaper at that port. On the Munchester Ship 
Canal they were increasing the ruling depth from 26ft. 
to 28ft., and this involved the cutting, to a depth of 2ft. 
for a length of 14 miles, of Triassic and Permian 3and- 
stones of varying hardness, but including some very hard 
siliferous marls in places. 

He gave particulars of cost for the month of April, the 
last for which he had figures:—17,400 cubic yards of 
rock had been removed, of which 17,060 cubic yards 
were broken by the Lobnitz rock-cutters. The actual 
costs were as follows :—Breaking, 5°39d. per cubic yard, 
excluding cost of plant, but including maintenance and 
repairs; dredging, 5°44d.; bargeing and tipping, 6°784d.; 
towage, 2°69d.; total, 1s.8-°3d. Adding 2d. per cubic yard for 
interest on cost of plant and depreciation, the total cost 
was a little over 1s. 10jd. Upto the present time 280,000 
cubic yards of rock had been removed at an average cost 
of 5°9d. per yard for breaking, or under 8d. per yard 
including plant and depreciation. The rock excavation 
was measured in situ at 2ft. thick, although the points of 
the chisel rams penetrated to 4ft. below the 26ft. level. 
Mr. Sandeman’s figure for rock-breaking was 1s. 23d. per 
cubic yard. 

After some remarks on rock-breaking and dredging 
plants by M. Bunau-Varilla, who advocated the use of 
larger and heavier cutting chisels, Mr. Lobnitz mentioned 
that the data received from various parts of the world, 
where rock-breakers made by his firm were in use, con- 
firmed what Mr. Hunter had said as to the cost of such 
operations. Rock previously broken by the chisel could 





be dredged by ordinary bucket dredgers at the rate of one 
ton per hour per indicated horse-power of the dredger 
machinery. 

Mr. C. Colson, C.B., considered that rock-breakers are 
not altogether satisfactory working in soft rock; in rock 
of medium hardness, more especially if bedded, the Lob- 
nitz breaker did excellent work, and afforded the best 
means of removal. In hard rock, such as granite, high 
explosives still held the first place, and were much more 
economical than any other means of removal. In refer- 
ence to the question of sand-pump dredging, he found that 
at Simonstown only 25 per cent. of the total vclume 
pumped, when working in medium sand, consisted of 
solid matter. The water flowing overboard contained 
about 7 per cent. of solids. Thus the effective proportion 
of solids remaining in the barge to volume pumped was 
between 16 and 17 per cent. 

Mr. C. H. Colson said that rock cutters were very 
suitable for positions where blasting was not practi- 
cable, such as in busy waterways, in proximity to 
buildings or other works, and in places where it was 
not possible to use large charges of explosives. There 
was also the great advantage of avoiding stoppages 
and removal of plant for the purpose of firing charges. 
But even for moderately soft rock in places where one 
could fire very large charges over large areas, high 
explosives held their own, and were to be preferred. 

Mr. W. T. Douglass said that experiments were now 
being carried out in dredging the Eastern Gut Bar of the 
“James and Mary” shoal in the river Hugli by the 
Calcutta Port Trust’s new suction dredger the Sandpiper, 
which has been designed by Mr. Lyster, and has now had 
over three months’ work in the river, under the direction 
of the Deputy Conservator, Captain Petley. In the early 
months of the year the bar shoals very rapidly. The 
dredger worked nineteen days in March and twenty-three 
days in April, the last month for which he had data. The 
modus operandi is to pump sand during a portion of the 
rapid ebb tide, the pumped material being allowed to flow 
overboard. It was hoped that the rapid ebb current 
would carry away the sand in suspension. During the 
two months’ work dredging was confined to the tracks 
Nos. 2 and 3, No. 1 track being untouched. Shoaling in 
No. 1 track took place to the extent of 6ft. between 
January Ist and April 30th, increasing by about equal 
amounts each month. No. 2 track shoaled 4ft. before 
dredging commenced, since when the depth had been 
increased by 6in. on April 30th, and was at times much 
greater. No. 3 track shoaled 4ft. in January and 
February, but by April 30th, after two months’ dredging, 
it had gained 1ft. 6in. in depth. 

Mr. J. W. Sandeman agreed with Mr. Hunter that in 
the future it would be found necessary to extend the 
Taylor’s Bank revetment, but he considered Mr. Lyster 
had adopted the right position. 

Mr. Lyster, in reply to the discussion, pointed out that 
the encroachment of the westerly end of Taylor’s spit 
upon the channel equals the recession of the bank further 
up abreast the Askew spit. This tended to prove that 
the former was the natural outcome of the latter, and the 
sinuosity of the channel was to be expected when a rapid 
current, such as existed in the Mersey, was permitted to 
cut out the concave bank on the curve. By preventing 
the further erosion of the Taylor’s bank they would at the 
same time check the further encroachment of the Taylor’s 
spit in the channel, and, furthermore, be able to dredge 
away the projection of the Askew spit and maintain it in 
proper position. It was hopeless to attempt the latter 
while the erosion on the opposite bank was in progress. 
Careful comparison of surveys at different dates showed 
that the erosion of the Taylor’s bank and the encroach- 
ment of the Askew spit opposite were equal in magnitude. 
This indicated a transposition of material from one to the 
other. He considered the construction of the revetment 
a necessity, and he did not agree with those speakers who 
held that it would be necessary to greatly extend the 
revetment in the future. It would probably be desirable 
to form a return end at the south-eastern end of the bank, 
where the Formby channel commenced, but further up 
the material forming the banks was fairly hard and not 
subject to erosion. As to the remarks of Mr. Hunter, 
Mr. Vernon-Harcourt, and Mr. Wheeler, he quite agreed 
that the lines they had sketched as desirable for the 
course of the channel might be theoretically the best, but 
he had had to deal with Nature as he had found her. 
Nature had formed a channel for herself, and he had 
endeavoured by means of the dredging already carried 
out to assist her in her labour of keeping the natural 
channel open and to supplement her work by deepening an 
already existing waterway. To have attempted to dredge 
entirely new cuts through the banks would have been a 
stupendous task and one the results of which could not 
be gauged beforehand. 

Mr. Sandeman, replying to the discussion on his paper, 
said that it was impossible to make a satisfactory com- 
parison of costs of dredging at different places when the 
conditions might not be similar. 

Sir William Matthews, who was in the chair, in closing 
the discussion, said he did not share the fears expressed 
by Mr. Wheeler in reference to the Mersey revetment. 
He had been called upon to advise the Mersey Con- 
servancy in connection with this proposal, and he con- 
sidered the revetment the right thing to meet the 
necessities of the situation. If some such work were not 
carried out the Crosby channel would, in time, cut 
through the Taylor’s bank from north to south, and they 
would have two poor channels instead of one good one. 

The proceedings of the section then terminated with 
the customary votes of thanks to the Chairman, authors 
of papers, and the honorary secretaries, 


SECTION III.—MACHINERY, 

On Thursday morning this section met for the second 
tine in the Surveyors’ Institution and discussed three 
papers. The attendance was at first meagre, but improved 
slightly as the morning advanced, 
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The first two papers were taken together. The first 


was by Dr. J. T. Nicolson, and was entitled :- 


“ MAcHINE Toou DESIGN AS AFFECTED BY THE USE OF 
HicaH-speep CurrinG Toots.” 


The design of the lathe, the most important of all 
machine tools, has, says the author, been greatly modified 
by the introduction of the high-heat steels. Much greater 
power, strength, and rigidity arenow necessary, and many 
faults of construction always existing have been laid 
bare by the severe tests imposed by the use of the new 
steel. The power required depends upon the area of the 
cut, the force upon the tool and the speed with which the 
cut is taken. 

In the comparisons which follow a cut having a depth 
equal to one-fortieth of the height of centres and a tra- 
verse feed one quarter of this have been taken as the 
standard. This result is based on data collected from 
practice. 

With regard to the second factor, it is now known that 
the vertical pressure exerted on the point of a tool of 
ordinary shape is 100 tons per square inch for soft steel, 
and about 80 tons per square inch for cast iron. 

The third factor is the cuiting speed. High heat steel 
has increased the speed about threefold for the heavy and 
moderate cuts, and about five to sevenfold for light cuts. 

The power required is therefore from three to seven- 
fold as great for high as for low heat steel. Heavy cuts 
are more economical than light, if both are taken at their 
appropriate speeds, because :—1. The high-heat steel will 
cut «a greater weight per unit of time, without damage. 
2. The gross power is less per unit of weight machined. 

The highest and lowest spindle speeds and their ratio. 
—These data are fundamental to the design of the fast 
headstock, and the following figures, rationally deduced, 
have been confirmed by practice :— 
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The belt drive—To enable them to transmit the great 
powers now required much higher belt speeds have be- 
come necessary. Speeds through the air of 2000ft. or 
8000ft. per minute are now used, and unduly wide belts 
avoided. The efficiency of the belt driveis also improved 
by using large pulleys running at moderate speeds, rather 
than smal] pulleys running at very bigh rates of revolu- 
tion. 

Spindles and their bearings.—There seems at first to 
have been a tendency unduly to increase the diameters of 
the front bearings of spindles for high-speed lathes. The 
torques are, however, no greater than before, and as the 
power is—at all events, for all but the smaller sizes— 
transmitted through the face-plate, and not through the 
spindle, the reason for the large increases of diameter to 
be found in practice is not very obvious. Increased 
rigidity is, no doubt, required to withstand the shocks, 
which are greater at higher speeds, but, in the author’s 
opinion, Jack of rigidity has been frequently due to elabo- 
rate and defective arrangements for adjustmeat in the 
main bearings. The adoption of solid bush bearings, 
without any means of adjustment whatever, but fitted 
with forced lubrication to prevent metal-to-metal contact 
at the lower speeds, and so altogether to avoid wear, 
appears to offer a solution of the problem which will 
enable spindles of smaller diameters and bearings of about 
half their present length to be used. 

Beds and saddles —The greater vibration set up at high 
speeds of cutting by reason of the greater liability to 
resonance necessitates stiffer beds than before. The 
time-honoured double H section of bed will ultimately 
have to be abandoned, and a bed of box or circular section 
substituted for it. The discrepancy between the strengths 
of the old-fashioned and the proposed sections, whether 
for resisting, bending, or torsion, is so great as to render 
the retention of the old design simply a ludicrous adher- 
ence to preconceived notions. Saddles have probably 
always been rather wabbly, but the high-heat steel has 
effectually laid bare their weaknesses. 

The second paper was by Mr. Darbyshire. 

“ PRECISION GRINDING,” 
and the author says:—‘ In this note I propose to deal 
briefly with the finishing of detail parts of machinery by 
means of abrasive wheels, both as regards precision of 
dimension and quality of surface finish. Speaking com- 
paratively, the gratifying advantages that may be ob- 
tained from the use of high-speed steel are limited to a 
certain point, that point being where a fractional quantity 
of material must be left and extreme care exercised in 
arriving at the precise dimensions. For this final finish- 
ing I claim that the grinding machine is the most rapid 
and economical tool to use, for the following reasons :— 
It removes this fractional amount of material in the 
shortest comparative time; it arrives at the desired 
dimensions by a series of rapid and minute chips, which 
cover the whole surface repeatedly and whose depth is 
under perfect control; any variation in its shower of 
sparks is instant and visible evidence of its change of 
form either through distortion or accident; and finally, 
it allows of the actual surface finishing being the last 
operation, thereby removing all those errors and distor- 
tions which are a result of keywaying or other reduc- 
tions.” Mr. Darbyshire finds the leaving of a grinding 
allowance of 0-(015in. to 0°030in. on a diameter to be the 
most economical for general work in a modern machine. 
These broad limits allow the previous machineman to use 
coarse feeds and work rapidly. Where accurate results 


It deals with 


are necessary, the following points must receive atten- 
tion. The first in importance is that there must be an 
abundant supply of water delivered at the grinding point 
to ensure the work being kept at an equable temperature. 
Hard bonded wheels should 4 avoided, as they do not cut 
freely, and may well be compared to a dull milling cutter; 
they are mostly chosen through mistaken ideas of economy, 
but a little reasoning will prove the fallacy of this. 

A grinding wheel may well be likened to a milling 
cutter, the bond of the wheel being, as it were, the spaces 
between the cutting teeth. While we are grinding we 
must be making spaces between these cutting teeth auto- 
matically, z.e., the bond must be friable enough to crumble 
away and allow the grit to penetrate the work to its maxi- 
mum cutting depth. The degree of this friability of grade 
of the wheel has some relation to the texture and shape 
ofematerial worked upon, and is governed by certain and 
easily understood laws. 

The great advance that has been made in grinding 
practice recently has been mostly in work of cylindrical 
form, and for this purpose its claims to attention are un- 
deniable. Personally Mr. Darbyshire sees no reason why 
the same advantages cannot be obtained in the grinding 
of plane surfaces with a suitably designed machine. 

The discussion on these notes was opened by Mr. 
Hurry Riches, who spoke of the advantages he had 
obtained from the use of high-speed grinding ; amongst 
these he included the great accuracy secured and the 
fact that the surface produced was more lasting than a 
turned and filed surface. Another great point in favour 
of grinding was that the work could be hardened before 
being finished. He was now trying ground axles for 
rolling stock. 

Colonel Crompton discussed some of the difficulties 
that were met with in grinding. The first of these was 
the fact that stones of standard hardness and texture 
could not be obtained. One could never be sure that 
two different stones would produce the same effect, and it 
was therefore difficult to fix piece-work rates and so on. 
The trouble increased as higher precision was sought, 
and ultimately they were driven to use natural stones, 
which were almost prohibitively costly. Another diffi- 
culty was that to work accurately with water all over the 
work was almost impossible; another the expansion of 
the work. To take this up he recommended the use of 
spring centres. Finally, he enforced the extreme unwis- 
dom of attempting to do accurate grinding in an ordinary 
lathe. 

Mr. Whinfield criticised several points in Dr. Nicolson’s 
paper. He did not think the author had given sufficient 
power in some cases. There were many lathes of 20in. 
centres absorbing 50 horse-power, and he knew of one 
with 18in. centres, fitted with a 60 horse-power motor. He 
also thought that the spindle speeds were too low in the 
table given in the paper. His firm (Armstrong, Whitworth) 
did not advocate now-a-days belt drive after about 10 
horse-power had been reached, but where belts were used 
the old air speed of 1800ft. to 2000ft. per minute had been 
increased to 3000ft. Referring to Dr. Nicolson’s remark 
that spindles were being made unnecessarily large, he 
pointed out that as they had to carry very heavy face 
plates and work, it was desirable that they should be big to 
counteract any tendency to bend. He could not see 
hew the author’s suggestion for a circular section bed 
would work out in practice. Touching upon Mr. Darby- 
shire’s paper, he mentioned that in an output test on 
grinding black bars which he had witnessed the speed had 
not been reached, and the makers of the machine com- 
plained because the bars were out of truth. 

Mr. R. F. Donaldson (Woolwich Arsenal) impressed 
upon the meeting the need of great strength and rigidity 
in grinding machines, but he was dispesed to think that in 
any machine there was sufficient elasticity to take up 
reasonable expansion of the work without spring centres 
being employed. 

A representative of Messrs. John Lang and Son 
described the lathes made by his firm. 

Mr. Carnegie (Woolwich Arsenal) repeated Colonel 
Crompton’s complaint that standard stones could not be 
obtained. Hard bonded wheels did not cut freely, and 
should be avoided. 

Mr. Hall, also of the Arsenal, remarked that the stone 
and the material should suit each other; one stone would 
not do for all classes of materials. The belief that a hard 
stone is more economical than a soft is fallacious. It 
lasts longer, perhaps, but it does not do such accurate 
work, and time is lost by its use. Different wheels are 
required for wet and dry grinding. He also desired that 
wheels should be standardised, so that all wheels of one 
description bought from different makers should be the 
same. 

Another speaker recommended that when ordering 
stones the class of work for which they were required 
should be specified. The makers would then supply that 
best forthe purpose. 

Dr. Nicolson, in replying to the discussion, urged on 
the makers of machine tools to approach the design in 
a rational way. At present they appeared to have no 
definite views, but met each new case as it arose. He 
had worked out the stresses on spindles in every possible 
way, and was convinced a diameter of one-third the 
height of centres was sufficient for any lathe. He 
defended his proposal for a circular bed. The present 
beds consisting of two girders feebly braced together by 
transverse bar, offered but little resistance to twisting, and 
really depended for their strength upon the concrete 
foundation to which they were bolted. He thought it 
would be far better to use Jess concrete and have a rigid 
bed such as could be made by adopting a closed section 
either circular or rectangular. He submitted that ulti- 
mately some such design would be generally adopted. 

Captain Sankey here interposed the remark that a 
striking example of the strength of a closed section would 
be found in an ordinary cigar box. If the lid were open 
it would be found quite easy to twist the box, but if the 
lid were closed the two hands were not strong enough to 





twist it. 








Mr. Darbyshire, in a brief reply to the remarks on his 
paper, said that he thought differences in wheels could be 
got over by sticking to one maker, but one wheel must 
not be used for al] kinds of work. Even the diameter of 


the work must be considered. If it were of large dia- 
meter the area in contact beweeen wheel and work was 
great, and a soft wheel was required to get a cut; as the 
area of contact increased so should the softness of the 
wheel increase. 

A note by Mr. Whitcombe on 


“Tue Use or Pnzumatic Toots 1x WorkKsHOPs ” 


was then read. From actual results, the author says, the 
following comparisons of speeds of out-turn as compared 
with hand work have been compiled; it is not claimed that 
these speeds are applicable to all classes of work, but that 
they can be generally attained and sometimes even 
exceeded :— 


Description of Speeds. 
work, By hand. By pneumatic teol. 
Heavy chipping ... ... ... 1 ... ... 2to4 
Caulking... ... . i 944 See 
RM cn sin te? ad ee oD a 54 
Ria ering SD Soi See, (A ries = a 
Riveting ... 1(3 meu) 14 ,, 25 (2 men) 


Economical results.— The economical results achieved, 
so far as piece work rates alone are concerned, are not 
nearly proporticnate to the higher of the speeds enume- 
rated above, but the reduced rates which have formed the 
subject of agreement between employers and employed 
enable the latter to earn higher wages in a given time, 
and the increased rapidity of out-turn constitutes an 
important item for the employers’ consideration when 
comparing results with handwork. The following figures 
show approximately the reductions in piece-work rates 
effected by the use of pneumatic tools in the United 
Kingdom :— 


Description Percentage cff 
of work. hand-labour rates. 
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Figures recently prepared by a leading firm for th: ir 
own information showed that a weekly saving of more 
than £2 was being effected in wages for every £1 of 
running cost of the pneumatic plant, the latter includ- 
ing interest on capital outlay, depreciation, power 
charges, maintenance and repairs. The number of tools 
owned by the firm concerned exceeds eighty, and their 
compressing plant has a capacity of 1500 cubic feet of 
free air per minute. 

Reductions in piece-work ratcs in Germany are reported 
to vary as follows :— 


Description Percentage off 


of work. hard-labour rates. 
Chipping and caulking ... 35 to 65 
Drilling ae ah eet NS 50 ,, 80 
Riveting ... 35 ,, 60 


Mr. Hurry Riches, in the discussion, spoke of the im- 
provement effected in pneumatic riveting by the intro- 
duction of the long stroke haromer. These hammeis 
would do good work up to lin., and even 1}in. diameter, 
but he recommended that the rivets should be rather 
highly heated, and that the tips should be cooled. 

Mr. Carnegie spoke of two failures of pneumatic tools 
for the fettling of light steel castings, and Mr. Amos urged 
the necessity of always putting down a compressing plant 
more than large enough for the immediate requirements. 

Mr. Whitcombe, replying, confirmed Mr. Riches’ view 
as to the necessity of making rivets rather hot for pneu- 
matic work, and described a new holder-up which com- 
menced by giving a few blows till the rivet was well home, 
and then held up statically. He thought Mr. Carnegic 
would find that on heavy steel castings there would be an 
advantage from pneumatic fettling. 

The section then adjourned till Friday morning. 


SECTION IV.—MINING AND META1ILURGY. 

On Thursday, June 20th, the Mining and Metallurgical 
Section re-met at 11.30 in the Council Room of the Institu- 
tion under the chairmanship of Sir Thomas Wrightson. 
The first paper read was by Mr. E. M. Hann on the 


“ ARRANGEMENT AND DESIGN oF COLLIERY SURFACE 
Works.” 

This was practically a summary of the paper on the 
mechénical equipment of collieries contributed by the 
author to the Institution of Mechanical Engineers last 
year. It described the intended arrangements of the 
Penalltau Colliery, at present being sunk by the Powell 
Duffryn Steam Coal Company. Great progress has been 
effected in the steam generating and using plant. Arrange- 
ments have been made to allow of all the important 
engines being placed alongside the boiler-house and 
under one roof, under the constant supervision of a com- 
petent power station foreman. The house will be 330ft. 
long by 7O0ft. wide, and will accommodate two winding 
engines for raising 5000 tons a day, two electric 
generators, two air compressors, a condensation plant, 
and the ventilating engine. The sorting plant is of great 
importance, although fairly simple. Rotary tipplers are 
used, discharging sideways, plain bar screen, and then a 
jigger to spread the large coal upon metallic bands for 
picking out dirt. The small coal goes to the coal- 
washing machinery. Owing to the nature of the coal 
South Wales does not provide such a field for the intro- 
duction of modern coking methods as several others; 
nevertheless four considerable plants are now working. 
The yield of by-products are, however, much lower than 
would be considered satisfactory in other districts. One of 
these plants is on the Koppers principle of regeneration, 
one is of the Coppée type, and two are of the Otto- 
Hilgenstock type. At the first mentioned, with ccal 
yielding on the average 9000ft. of gas per ton, 50 per 





cent. of the gas has teen found available for power 
production, and a gas engine of 1200 horse-power 
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has been installed; and, as the plant is being duplicated, 
another of 2400 horse-power has been ordered. Both 
these are to generate three-phase electricity for the 
supply of three collieries producing 1,600,000 tons per 
annum, whilst the balance of the gas is to drive a ven- 
tilator and a direct-current plant on the spot. 

There was a good discussion on the paper. Mr. T. H. 
Bailey and Mr. W. E. Garforth asked for further infor- 
mation on several points. Mr. C. P. Sparks directed 
attention to the trying conditions of service to which elec- 
trical machinery was exposed in colliery work, and 
thought that if that were borne in mind in comparing the 
electro-motor and the steam engine, the results would be 
in favour of the former. Mr. Prest asked for particulars 
of the author's experience of the merits of various classes 
of boilers. He personally wondered whether the pressure 
customary at collieries was high enough, and whether 
there would be insuperable objections to using steam, 
say, at 300 lb. per square inch. Professor H. Louis criti- 
cised the author’s heapstead arrangements on general 
grounds without taking into account the local conditions. 
He considered that the ideal arrangement would be to have 
a shaft sufficiently large to employ a cage with a single 
deck carrying several tubs, or if more than one deck were 
used, to bring all the tubs on to one floor. He was sur- 
prised that the plain bar screen should still be used when 
movable bar screens and the ingenicus Coxe screen ‘were 
available. He questioned, too, whether the iron band 
was the best picking arrangement available atthe present 
day. He himself inclined to the circular picking table, 
and thought that the substitution of canvas or india- 
rubber for iron, which was frequently noticeable in the 
United States and Germany, would probably prove econo- 
mical. Mr. Vaughan Hughes referred to the strong 
prejudice existing among mining men against electrically- 
driven fans. Mr. W. H. Patchell agreed with Mr. Sparks 
in his remarks regarding the conditions to which electrical 
machinery was exposed underground, and stated that 
such machinery could not be too strong. Mr. J. B. 
Simpson wished to have some details of comparative 
costs of colliery working with electricity and with steam. 
In the North of England he had calculated that the cost 
with steam was £9 per horse-power per annum at one 
colliery and £20 at others. Mr. Hann, in his reply, stated 
that his boilers were of the water-tube type working at 
a pressure of 180 lb., which was as far as it was at present 
advisable to go. The adoption of the plain bar screen 
was dictated by the existing arrangement with the work- 
men. He agreed in thinking that rubber belts might 
largely displace metallic bands. On the whole, he thought 
that while the first cost of electric plant might be greater 
than steam, experience would show that if steam plant 
were used the saving effected would soon be expended 
on subsidiary boilers. In South Wales, where the value 
of small coal had appreciated, the question of fuel economy 
was of greater importance than in other districts where 
small coal was of less value. For the intermittent pro- 
cesses, frequent in mining, the adoption of electricity was 
certainly conducive to economy. 

The remainder of the time of the meeting was devoted 
to the consideration of the paper by Mr. J. E. Stead, 
F.R.S., on 


“SEGREGATION IN STEEL.” 


This paper consisted of a summary of the views 
previously set forth by the author in papers read 
before the British Association and the Cleveland 
Institution of Engineers, and in discussions at the 
Iron and Steel Institute and the International Test- 
ing Congress at Brussels. He summarised the know- 
ledge of the concentration of metalloids in steel ingots 
and discussed the question of the effect of segregation on 
the physical properiies of the finished steel. In the first 
place, he stated that the following facts were universally 
accepted as true: 


1. That the purer crystallites fall out of solution in advance, 
leaving a less pure metal liquid, and that at one stage of the 
gradual solidification the metal is a pasty mass consisting of the 
purer solid part and an impure liquid portion. 

2. That from some cause or causes, some of the more impure 
liquid is rejected from the surface of the freezing walls in ingots. 
This ascends and finally lodges under the solid upper crust of the 
ingots, where it eventually freezes. 

3. That stcel which is wild after pouring into the mould is 
usually badly segregated. 

4. That steel cast at abnormally high temperatures, or what 
is equivalent, very slowly cooled, favours axial segregation of the 
impurities, 

5. That the addition of a small quantity of aluminium to liquid 
steel, which is practised by steel makers for the purpose of produc- 
ing quietness in the mould and soundness in the steel, also reduces 
_— segregation, a fact admirably demonstrated by Mr. Benjamin 

albot. 

6. That not only does aluminium effect the reduction of axial 
segregation, but, as is proved by the macrostructures of the speci- 
mens exhibited, it also almost completely removes the minor or 
dark spot segregations. 

7. That sulphur segregates the most, whilst phosphorus is inter- 
mediate between sulphur and carbon in this respect. 


From these facts he drew the following hypothetical 
conclusions :— 


1. That as the segregate rejected from the freezing steel is 
specifically lighter than the liquid steel, it will, on that account, 
float upwerds along the freezing walls of the ingot. 

2. That the gases driven off from the freezing walls must 
accelerate the ascent of the segregate, and therefore anything 
which will reduce or prevent the elimination of gas must tend to 
check the rate 2t which the more impure liquid ascends. 

3. That gas blow-holes, which can only form in the plastic mix- 
ture of solid pure crystallites and impure liquid, must exert con- 
siderable pressure on the pasty metal, and it seems almost certain 
that some of the impure liquid will be squeezed out, escape into, 
and join the liquid adjoining the freezing walls, and therefore, 
under certain conditions, the formation of blow-holes must increase 
axial segregation. 

4, That because the segregate rises to the top of the still fluid 
column, there must be a central descending slow current. ‘This 
cnrrent. in passing over the very slowly freezing lower part of the 
ingot, deposits the purer crystallites. The impurer liquid then 
flows horizontally to the vertical walls and ascends, but as the walls 
develop and grow out of the liquid facing them, solid layers must 
be formed richer in impurities than the average steel. In this way 
I explain the annular rings, or fringes, and the purer metal in the 
lower central axes, 





5. The rings of independent dark spots are accounted for by the 
assumption that some of the gas in the blow-holes, after exerting 
its pressure, escapes, and that a portion of the impure liquid enters 
and more or less completely fills them. That some of the holes 
have been found lined with impurer metal is a fact. 

6. The irregularly distributed dark spots may be due to the 
same cause as is suggested in the last paragraph, and also to the 
land-locking of the segregate between the branches of the large 
primary crystals. 

In conclusion, Mr. Stead pointed out the difficulty in 
diagnosing cases of segregation. As an illustration, Sir 
Lowthian Bell had found rails breaking at a point where 
the sleepers had been sinking, the stress being greater 
than when the rail was horizontal. Very frequently frac- 
tures are attributed to the action of sulphur, phosphorus, 
or manganese when really they are due solely to bad 
laying. 

The discussion was opened by Mr. George Ritchie, who 
agreed with the author in thinking that the segregation 
was less in sound ingots than in honeycombed ones. 
The difficulty of securing sound ingots increases with the 
size of the ingot, and in illustration of his remarks he 
showed a photograph of a longitudinal section through the 
centre of a huge 20°15 ton fluid compressor ingot made 
at Beardmore’s Parkhead Forge. 

Mr. Archbutt referred to the effect of segregation in 
causing discrepancies in analysis. He cited the case of 
a piece of a rail drilled in twelve places, different analytical 
results being obtained in each case. Another segregated 
rail that came to his notice had a very pure central core, 
and drillings from the head, web, and foot showed that 
the pure core contained one-eighth of the sulphur shown 
in other parts of the rail. In such cases analysts are 
often unjustly blamed. He considered that the best 
method of detecting segregation was to take a sulphur 
print of the object examined. Mr. Stromeyer pointed out 
that recent physical research tended to show that a small 
increase of pressure increased the viscosity. The failure 
of boiler plates by cracking, occasionally met with, were 
not due to segregation. The only exception was in the 
case of the Livadia boiler plate in 1884. Mr. Cosmo 
Johns illustrated the complexity of the subject of segrega- 
tion in high-grade steels by reference to the researches that 
he had had in progress for four years in conjunction with 
Colonel Vickers without having yet arrived at final con- 
clusions. Nothing was, he thought, more misleading 
than slicing an ingot and judging by the machined sur- 
face. It was only when etched and polished that it would 
enable useful conclusions to be drawn. Mr. E. H. Saniter 
considered that a study of the macrostructure was more 
important than that of the microstructure, and thought 
that the process of sulphur rrinting should be better 
known, as it gave a permanent record more convenient 
for carrying about than half an ingot. He exhibited a 
remarkable sulphur print of the whole length of a large 
ingot showing the downward sag of the metal filling the 
pipe, thus confirming Professor H. M. Howe’s theoretical 
results. He did not believe that aluminium would 
remove the minor segregation or “ghosts.” Mr. F. 
W. Harbord disagreed with the author in some of 
his views. Provided that the temperature of casting 
is kept under control, segregation is not a serious matter 
in the case of the highest qualities of steel. Mr. C. P. 
Sandberg, jun., considered that, for rails, porosity was a 
greater danger than segregation. A spongy ingot would 
never give a satisfactory rail. Sir Thomas Wrightson 
referred to his researches on the change of volume on 
solidification and their bearing upon segregation. For a 
complete study of segregation it was necessary to deal 
with the question from a chemical and physical point of 
view. Mr. Vaughan Hughes remarked that in armour- 
piercing shells segregation frequently caused distortion 
but not fracture. 

Mr. Stead replied briefly, confessing that the statement 
that aluminium removes the dark spot segregations, 
whilst regarded as an acknowledged fact by himself, was 
not so regarded by everybody. He felt that there was 
still much ignorance with regard to segregation, and that 
further research was necessary, which might advan- 
tageously be conducted on the lines indicated by Sir 
Thomas Wrightson. The proceedings then concluded 
with a vote of thanks to the authors of the papers. 


SECTION V.—SHIPBUILDING, 


On Thursday morning Section V. first of all held a 
joint meeting with Section IV., as already mentioned, 
and afterwards continued its session alone. There 
were three papers read at the joint meeting. The first 
of these was 


“Tue Use or Heu-TENSILE STEEL IN Compound Struc- 
TURES sucH As SuHips, Brings, &c.,” 


by Mr. A. E. Seaton, who said that the first steel ship, 
the Annie, was built by Samuelson at Hull in 1864. In 
1872 Whitworth offered steel plates of 40 tons per square 
inch tensile strength and 30 per cent. elongation. In 
1874-5 Siemens offered 40-ton plates to the Admiralty, 
which were tough and good. In 1878 merchant ships 
were being classed which were built of iron whose utmost 
strength was 22 tons per square inch and elongation 
seldom more than 3 per cent., and warships built of iron 
of 23 tons strength, with 5 per cent. elongation. Steel- 
makers then offered a material 20 per cent. stronger, with 
an elongation of 20 per cent., and to bend double when 
cold instead of snapping after a few degrees, as the iron 
did. The first bridge to benefit by steel was built by 
Eads at St. Louis in 1874; the first wholly of steel was 
the Glasgow Bridge over the Missouri River in 1879. 
Since 1896 high tensile steel has been successfully 
employed in the construction of destroyers and similar 
craft. In the Forth Bridge it was used only in com- 


pression; to-day there need be no hesitation to put 
it into tension and overcome thereby many difficulties 
Recently the huge Cunard ships, with their heavy 
machinery, have been constructed so as to withstand 
the stresses of service conditions by freely using the high 
tensile steel of Spencer and Coleville. 

“The question now is, can this material be used more 


generally with advantage? I think it can, in spite of its 
higher price and the allegations as to extra cost of work. 
ing and durability. This latter can, I think, be dismissed, 
at least for the present.” The author then went on to 
show how much shipowners can afford to pay, so as to 
have their ships built of high tensile steel, and declared 
that it was manifest that it will pay shipowners generally 
to employ high tensile steel freely in hull and boilers. 
The extra cost of working high tensile steel should be 
little or nothing, for, even if it is necessary to drill and 
plane, instead of punch and shear, with modern tools and 
special steel it can be done as cheaply. Then this steel 
can be handled hot or cold just as the mildest steel. 
The angle bars of keelsons, stringers, and other longi- 
tudinals might be of it, as also the angle bars of deep 
frames and other analogous stiffeners. The rivets should 
be of it, or of-a steel whose resistance to shear is more 
than 20 tons, if the utmost advantage is required. Steel 
castings form no small part of a modern steamer. The 
large ones of s.s. Lusitania weighed 185 tons, of 
which the sternpost alone was 59°43 tons. There is room 
here for saving weights by using a tough high tensile 
steel. 
The second paper was 


“ Hicu TENSILE STEEL FOR TORPEDO-BOAT CONSTRUCTION,” 


by Mr. A. F. Yarrow, who states that he believes the 
destroyer Sokol, which he built in 1894 for the Russian 
Government, was the first vessel of this type constructed 
with this class of material. The name given to this 
special steel by Mr. James Riley, who introduced it to 
us, was Yolla metal—that is, Alloy spelt backwards. He 
believes niekel entered into its composition. Yolla metal, 
which was used in the hull of the Sokol, had a tensile 
strength of 37 tons to 44 tons per square inch, and an 
extension of not less than 15 per cent. in 8in. for plates 
of ;};in. thick and over. It is the buckling strains that 
have to be feared most in this class of work; that is to 
say, assuming a vessel supported on two waves at the 
ends, it is the buckling of the deck that has to be specially 
guarded against as most likely to cause failure. Stiffness 
can be secured not only by using steel of higher tensile 
strength, but by adopting a form other than flat, for curva- 
ture secures stiffness, more particularly if that curvature 
is obtained by hammering cold and not by bending hot. 
In dealing with thin plating it is in those parts subject 
to buckling strains that the greatest care has to be taken 
in the workmanship. In fact, it is quite impossible to 
make any reliable calculations as to what thickness is 
necessary to resist compression in thin structures, except 
on the assumption that the workmanship is exceptionally 
good. It has been the practice at times to use high. 
tensile steel for certain parts of the hull and mild steel 
for others. 1t was submitted this was not altogether a 
desirable combination, because to have in the same struc- 
ture two classes of material possessing different pro- 
perties, especially different amounts of elasticity and 
elongation, leads to the elastic limit of the one being passed 
before the limit of elasticity of the other is approached. “I 
take it,” said the author, “ our aim should be that all parts 
of the same structure should offer the maximum resist- 
anze simultaneously, and by so doing secure collec- 
tively a greater resistance to distortion than if the 
giving way were at varying periods. I think also the 
frames should be of high tensile steel, because they woul | 
be stiffer to resist distortion. With regard to the riveting 
of the high tensile steel plates, in the Sokol we increased 
the rivet area from what we adopted previously to the 
extent of about 50 per cent. This was arrived at by 
careful experiment; it was found that the high tensile 
steel plates would shear the rivets if there were nota 
very large margin beyond the usual practice in rivet area 
—that is, assuming mild steel rivets were used in 
combination with high tensile steel plates. The advan- 
tage gained by using this class of steel was considerable. 
I believe that the increase of speed secured by its adop- 
tion amounted in the Sokol to approximately 1 knot, for 
we obtained, within a very small fraction, 30 knots, 
which at the period was the highest speed recorded under 
the same conditions of trial.” 
Another paper on the same subject was 


“ Toe Use or Hicu TENSILE STEEL IN THE CONSTRUCTION 
OF THE MAURETANIA,” 


by Edwin William de Rusett, who said that at a very 
early stage, when the stresses and structural strength of 
this vast and heavily-powered vessel were being con- 
sidered, it became evident that steel of superior strength, 
in conjunction with hydraulic riveting, would have to be 
employed atcertain parts to produce a structure which 
would combine the maximum of strength with the 
minimum of weight. It was then determined by the 
builders of the Mauretania and sister vessel Lusitania, in 
conjunction with the Cunard Company and the officials 
at the Admiralty and Lloyd’s, that high tensile steel 
should be employed where the greatest stresses would be 
encountered, and also in other; parts of the structure 
where steel of this character could be profitably employed 
to save weight, such steel to have thé following qualifica- 
tions under normal conditions :—(1) An ultimate tensile 
strength of 34 to 88 tons per square inch; (2) an elastic 
limit of not less than 20 tons per square inch; (3) elonga- 
tion not less than 20 per cent. in 8in. In addition it 
should satisfactorily stand certain physical tests. For 
plates in. thick and less, it was found that high carbon 
steel fuifilled these conditions, but for greater thicknesses 
silicon steel, supplied by Messrs. J. Spencer and Sons, 
Newburn, was preferred, as the high carbon steel of 34 to 
38 tons tensile strength proved slightly defective in the 
elastic limit. During mechanical tests made by Lloyd’s 
of the pieces of high carbon steel in which a single 
rivet hole had been made, it was observed that to 
punch the hole jin. small and rimer it out to 
full size reduced the strength of the sample less 
than if the hole had been drilled the full size. 
Tt would be interesting to learn from those present if, 





in their experience, similar mechanical tests have given 




















JUNE 28, 1907 


THE ENGINEER 


651 








similar results, or whether those referred to were peculiar. 
At all events, we consider we were quite warranted in 
the face of such evidence in punching the high tensile 
steel plates up to fin. in thickness with holes }in. less in 
diameter, then rimering them out to the full diameter 
required by the rivet. By punching the holes small and 
rimering them as described, the saving in labour was about 
10s. per plate, or about 30 per cent. less than electric drill- 
ing. All the holes in high tensile steel above }in. in thick- 
ness were drilled, and the rag of the hole was removed by a 
special tool, which at the same time removed the sharp 
edge cf the hole and produced the requisite taper for the 
neck of the rivet. High carbon steel was adopted in all 
the main transverse and longitudinal bulkheads extend- 
ing to the upper deck. The lower portions of these are 
in. thick, thence ,*;in. to lower deck, ./jin. to the main 
deck, and above this they are ,';in. The stiffening bars 
are of ordinary mild steel of channel or angle sections. 
Silicon steel was used for parts of the top sides and 
doublings, also for the stringers, decks, and doublings 
on the shelter deck for the full width between the ship’s 
side and casings, and stringer and adjoining strake on 
upper deck for a width of Sft. 6in., and for a length of 
about 500ft. amidships on the shelter deck, and about 
480ft. on the upper deck, tapering off at the ends. The 
remainder of the plating to the sides of the casings on 
the upper deck is of high tensile carbon steel extending 
for 400ft. in length. By the employment of high tensile 
steel a reduction of 10 per cent. on the basis of scant- 
lings of mild steel was allowed, and a corresponding 
reduction in the thickness of the bulkheads where made 
of this material. The result has been a saving in weight 
of about 200 tons with an appreciable increase of 
strength in the top structure. The silicon and high 
carbon steel were not annealed. The edges of seams 
and butts were planed. The author also pointed out 
how, in his opinion, a reduction of a further 10 per 
eent.—making 20 per cent. in all—might have been made 
in these vessels. The authorities at Lloyd’s Registry, 
from their experience up to date, strongly recommended 
that the rivets used for the whole structure, including the 
silicon and high*carbon steel, should be made of mild ingot 
steel, consequently this material was adopted, special pro- 
vision being made to minimise the shearing effect on 
them by rounding the edges of the drilled holes by a 
special tool, which was also coned to suit the taper 
neck of the rivet. 

These three papers were read together. 

There was a prolonged discussion on them, which 
was preceded by a few words from Mr. Seaton, who 
added to what he had said in his paper that he thought 
it was probable that in future high tensile rivets would be 
used with high tensile steel. 

Sir William White then opened the discussion. He 
began with a short historical sketch of the introduction 
of high tensile steel into Admiralty ships, and then dis- 
cussed the conditions which, in his opinion, should be 
laid down in connection with the use of such steel. 
There should, he thought, be thorough testing of the 
material in the makers’ works, and the shipbuilders should 
ensure proper treatment of the material in their ship- 
yards. Holes should be drilled in it, or if punched reamered 
to remove the effects of punching. He did not share 
Mr. Yarrow’s opinion that it is desirable to use only high 
tensile steel in ship construction. Such a course had 
advantages, but when cost was considered he found it 
desirable—as they had done in the Mauretania—to make 
certain parts of mild steel and certain parts of a stronger 
steel. He agreed with Mr. Seaton on the desirability of 
using rivets of equivalent quality to the plates, and men- 
tioned that the Admiralty practice is distinctly in favour 
of high tensile steel rivets. 

Sir Philip Watts gave some results that had recently 
been obtained by Admiralty tests of high tensile— 
destroyer—steel. The modulus of elasticity, the tensile 
strength, the ultimate strength, and the elongation were 
as given by Mr. Yarrow. The modulus was the same 
as mild steel, but the elastic limit was reached at about 
214 tons. Galvanising increased it slightly. It was 
found that drilled rivet holes reduced the strength of a 
plate by 1} per cent., and punched holes about 9 per 
cent. Punching and counter-sinking reduced the strength 
4 per cent., but if the holes were punched, reamered, and 
countersunk, there was little reduction in the strength of 
the plate. Comparative tests of high tensile plates, 
connected by iron and by high tensile rivets, showed that 
sin. iron rivets worked cold in single shear have a shearing 
strength of 3-6 tons compared witb 6°6 in the case of 
high tensile steel worked cold, and 9°6 in case of the same 
steel worked hot. For double shear the same figures are 
6:6, 13°1, and 18:4. The experiments showed that the 
bearing pressure with high tensile steel rivets did not 
exceed 60 lb. per square inch. He agreed with Sir 
William White that mild steel and high tensile steel 
might be used in combination. Mild steel might be 
worked near the neutral axis, and high tensile steel and 
parts more remote from it. 

Mr. D. Colville spoke of the care that had been taken 
by Lloyd’s and the Board of Trade to test the steel 
made by his firm for the Lusitania. He mentioned also 
that they have been able to produce a steel which has 
a laminar structure almost resembling wrought iron. 

Mr. George Ritchie said that in papers by Mr. Riley 
and Mr. Beardmore written in 1889 and 1896 parti- 
culars were given of tests obtained from nickel 
steel, and suggestions made as to the advantages arising 
from the use of a higher tensile steel, but with the 
exception of the Admiralty, and now the builders of the 
Cunarders, little use had been made of the stronger ma- 
terial available. When it could be shown how thoroughly 
satisfactory this higher tensile material was, and that the 
cost did not bear such a great disproportion to the 
advantage gained, it did appear strange that its use 
should have been so limited. Of course, increased cost 
of material, plates, bars, rivets, &c., increased cost of 
labour involved in drilling, and the possible demand for 

higher rates by workmen, had been stumbling-blocks in 





the way of the extended use of high tensile steel. Then 
uncertainty as to its working qualities with regard to 
flanging, bending, heating, &c., had caused the use 
of this material to be restricted to those parts 
of the structure where little or no curvature exists. 
It was certainly truc that greater care must be used in the 
working of the stronger steel, but this applied to mild 
steel on its introduction, and the increase in care required 
now was by no means so greatas was necessary when mild 
steel replaced iron. There was also the dubiety as to the 
amount of reduction in scantling which the registration 
societies would allow, and the extent to which they were 
prepared to recommend its use. As tothis latter, however, 
his experience did not lead to any apprehension. Reail- 
way tires and axles furnished good examples of the use 
of high tensile steel where failure might prove as disas- 
trous as in naval architecture, and yet steel of 55 tons 
tensile was in daily use in express passenger locomotives. 
So long ago as February, 1896, his firm made, at Park- 
head, the boiler plates for the Kaiser Wilhelm der Grosse 
to a specification of 34-38 tons tensile, with elongation of 
20 per cent. in 8in., under the survey of the Germanischer 
Lloyd. The dimensions of these plates were 26ft. by 8ft. 
by ljin. In the same year the firm made the nickel steel 
boiler plates for a twin-screw tug steamer for the Cape. 
These plates were 17ft. by 10ft. by 1,;in., and the test 
results were 36 tons tensile, with 23 per cent. elongation 
in 8in. Mr. Ritchie also quoted some other instance 
where high tensile steel had been used. Of course, he 
said, it would be idle to ignore the fact that difficulties 
have been experienced in the past with higher tensile 
carbon steel. Plates have fractured, rivet heads snapped 
off, &ce, &c., and in some minds there was a nervous 
feeling as to its use, but increased knowledge and 
improved methods of manufacture have overcome most of 
these difficulties, and by means of the trefilage process 
the danger from segregation and the defects of various 
kinds common to steel had been almost entirely eliminated. 
He gave several examples of high tensile steel being used 
for boilers and ships. The boilers of Mr. Beardmore’s 
yacht, the Zaza, is made of nickel steel of 36 tons tensile 
strength, and the shell plating and engine forgings are of 
nickel steel of the same quality. So satisfactory has this 
yacht been that a much larger boat was built in 1905 
with similar material. They had also made at Dalmuir a 
boiler with plates of 40-ton nickel steel, and had flanged 
the drums for it without difficulty. He saw no reason 
why naval architects should hesitate to use such 
material. With regard to corrosion, he was able to 
say from tests his firm had made that mild steel cor- 
roded 30 per cent. faster than 3 per cent. nickel steel. 
Dealing with Mr. de Rusett’s paper, he said that he could 
quite confirm what he says with regard to the elastic 
limit of high carbon steel being less than that of silicon 
steel. Our experience all goes to show that this is the 
case ; indeed, one feature of silicon steel is its high elastic 
limit. He was of opinion that, by the introduction of 
silicon into mild carbon steel, we can obtain what appears 
to be an ideal steel for boiler shell plates on account of 
its toughness and high elastic limit. Regarding the use 
of mild steel rivets for high tensile steel plates, it is to be 
regretted that it has been found necessary to use mild 
steel rivets in the Cunarders. There does not seem to be 
any reason, judging by the Admiralty experience, why 
rivets of a strength approximating to that of the plates 
should not be used. His firm have made rivets of silicon 
steel tc 40 tons tensile, which in all respects have proved 
satisfactory. The shearing stress of these rivets is from 
35-37 tons per square inch, Steel makers welcomed anything 
which would reduce the weight and thickness of plates, 
and he really believed that in silicon steel they had the 
coming metal for boiler and ship plating. His experience 
went to show that for every case of failure due to steel 
ninety-nine were due to wrong treatment in the ship- 
yard. High tensile steel certainly needs a little more 
care than mild steel, but if it were taken, he, as a steel 
maker, had no fear for the stronger material. 

Mr. S. J. P. Thearle said that the use of steel was not 
adopted grudgingly by Lloyd’s Registry ; it was cautiously 
accepted. It was not tensile stresses which most 
affect a ship. He had found vessels which showed 
no other signs o disturbance except buckling in the 
upper works. He spoke only of cargo steamers. The 
buckling took place amidships in situations where 
there was a discontinuity in the longitudinal stiffen- 
ing. Thickness of material had greater value in 
resisting this tendency to buckle than higher tensile 
material itself. The iron ship he had found to be 
better in this respect than the steel ship. He attributed 
this to the fact that where iron was used it was generally 
thicker than steel used for the same purpose would have 
been. In using high tensile steels we should be careful 
to employ it in the proper place and way. In the large 
Cunarders one would not expect much compression, but 
chiefly tensile stresses. Buckling causes would be very 
slight. Hence he did not think the high tensile steel 
was properly employed in the plating. He would be 
pleased to see this material employed in rivets as well as 
for plates, but a great many improvements would 
have to be made in the rivet boy before he could be 
trusted with the heating of this class of material. Steel 
tends to burn much more readily than iron, and large 
areas of rivets had sometimes to be cordemned because 
the metal had been burnt. The rivet hearth should be 
improved and the boy dispensed with. In his opinion 
sheared rivets were very rare. 
well advised in using soft ingot steel in the Lusitania and 
Mauretania. 

Professor Barr first of all discussed the figures put 
down in the table for the modulus. He thought they 
were misleading. The modulus of elasticity did not alter 
over different amounts of loads, though the figures in the 
table appeared to make the quantity vary very greatly. 
He gave examples of what he meant. The deter- 
mination of the elastic Jimit, he continued, was an 
exceedingly indefinite thing unless it was very clearly 





defined what was meant. Did it mean the outside yield- 


He thought they were | 





ing point or the supposed elastic limit belowthat? They 
had no results of high tensile steel tested by alternate 
stresses. 

Mr. C. H. Wingfield thought it was a good sign that 
great stress had been laid, not only upon the ultimate 
stress, but on the elastic limit. As regarded contraction 
in area, he thought that in some cases it was a distinct 
disadvantage to have this large. He would like to ask 
Mr. Yarrow if he got the enlargement of area he had 
mentioned by increasing the number of rivets or tacreas- 
ing tue diameter. 

Professor Biles asked if there was any information on 
the subject of permanent set duc to stresses. Continuing, 
he said that he did not quite understand what was meant 
by stiffness, at least in a scientific sense. There was 
some difference between the recorded results of experi- 
ments with mild steel and with ordinary wrought iron in 
the bending test. The Destroyer Committee had come to 
the conclusion that there was nothing trustworthy in the 
way of experiments to determine accurately the crushing 
limits or the liability to crush of any compound constructed. 
All that could he done was to make deductions and 
to allow ample margin. The Admiralty practice in 
destroyers was to have decks with stiffened undersides. 
This was the only way to get over the “ crushing ” difficulty. 

Mr. F. E. Robertson suggested that it would be more 
correct to confine specifications to the elastic strength 
only. What had engineers to do with ultimate strength ? 
A manufacturer, he thought, should be allowed to give 
anything he pleased as long as he gave the required 
elongation. 

Mr. F. W. Harbord said it had long been a mystery to 
him why the higher tensile steel was not used for bridge 
work. He thought there ought to be no excessive 
cost over mild steel, though the harder steel costs a little 
more to roll. He called attention to an electrical furnace 
used for the tempering of tools, and suggested it might 
be used for the heating of rivets. 

Mr. D. M. Maclay gave some information regarding the 
results of some of the tests carried out by the Board of 
Trade and Lloyd’s. These were of considerable interest, 
but lack of space prevents our referring to them at 
length. 

Mr. J. Brughn, after some remarks regarding the reduc- 
tion in scantlings as suggested by Mr. De Rusett, said 
that he thoroughly agreed with what previous speakers 
had said regarding the modulus of elasticity. If the 
moduli are the same the stresses would be the same. 

Mr. E. W. De Rusett then replied. He said that 
regarding the tests of rivets, in no case did they shear. 
In every instance the high tensile steel specimen broke 
through the rivet holes. He spoke of the necessity of 
educating the workmen up to the use of high tensile 
rivets, but owing to the shortness of time reserved further 
remarks to be sent in in writing. 

Mr. Seaton also replied very briefly, expressing his 
willingness to meet Professor Barr as to changes in his 
table. He did not agree with Mr. Thearle about the 
shearing of rivets. He had seen thousands of sheared 
rivets in various parts of ships. He spoke of the extra- 
ordinary resemblance between a sample of steel sent him 
by Mr. Colville and wrought iron. 

A vote of thanks having been passed to the three 
authors, the next two papers were taken. 

The fourth paper, which was taken by Section V. alone, 
was on 


“THe SrructuraL Dertaits oF Carco STEAMERS IN 
RELATION TO THEIR WATER Batuast ARRANGEMENTS,” 


by Mr. Samuel J. P. Thearle, who commenced by stating 
that water ballast was first carried in screw colliers trading, 
between the Tyne and the Thames. The earliest steam 
colliers were, like the sailing colliers before them, ballasted 
with Thames gravel for the voyage to the Tyne, but it at 
length occurred to an ingenious person that water was 
superior to gravel as a ballasting material, because it 
might be made to flow into and out of a vessel instead of 
being carried in baskets. And so tanks were built in the 
bottom of the steamer, into which water was admitted 
for ballasting, and out of which it could be pumped when 
no longer required. Very soon these tanks became an 
integral part of the structure, and thence originated the 
McIntyre tank. The chief and characteristic structural 
feature of this tank is the bracket attachment of the 
frames to the flanged margin plate. A proximate step 
consisted in the adoption of the cellular system of double- 
bottom construction. Two systems of cellular double 
bottom are adopted, in one of which floors are spaced at 
every frame, and in the other at alternate frames, the 
side girders being much more closely spaced in the latter 
than in the former arrangement. The Board of Trade 
ultimately sanctioned the omission of the whole of the 
double bottom space in measuring a vessel for tonnage, 
and this concession gave a great impetus to the system, 
which at the present day is adopted in all but the 
smallest of cargo steamers. It was submitted for 
the consideration of the meeting whether the struc- 
tural strength of cellular double bottoms in cargo 
holds was not usually somewhat in excess of actual 
requirements, especially under cargo holds. Vessels 
fitted with cellular double bottoms usually have after- 
peak ballast tanks for trimming purposes, and some 
have fore peak ballast tanks also. In each case valuable 
use is thereby made of a space which can be employed 
for but few other purposes. It has of late years been 
very usual to fit midship deep tanks in cargo steamers in 
order to obtain the necessary immersion when the vessels 
are in ballast trim. Such deep ballast tanks sometimes 
contain upwards of 1000 tons of water. Cargo is carried 
in these deep tanks when they are not used for water- 
ballasting purposes, and, consequently, there has always 
been a natural desire to break the stowage as little as 
possible inside the tank, and to make the work of get- 
ting the cargo in and out of it as simple as possible. 
In order to effect this the middle line longitudinal bulk- 
head has in some cases been omitted, and there is a 
growing desire to dispense with it altogether. When 
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deep tanks are not fitted in a steamer, and when the 
weight of the water carried in the after-peak tank 
is not sufficient, acting in conjunction with the other 
water ballasting, to give the necessary immersion to 
the scréw propeller, it has been usual to supplement 
water with shingle or gravel ballast carried on deck 
and thrown overboard on entering the loading port. To 
save the expense of taking this shingle ballast, or of 
building a deep tank in the steamer, some owners have 
authorised the masters of their vessels to admit water 
into the after-hold by taking off some manhole covers 
from the inner bottom, and then opening the sea-cock 
until a sufficient quantity of water is admitted for 
obtaining the desired immersion of the screw propeller. 
Of late some very valuable arrangements, both from a 
structural as well as from a navigator’s or a shipowner’s 
point of view, have been introduced into cargo steamers. 
One of these is the Dixon and Harroway system of wing 
tanks for carrying water ballast, and another is known as 
McGlashan’s side tank system. Plans have been pre- 
pared for carrying water ballast in enclosed spaces upon 
the upper decks of steamers between the hatchways. 
Other proposals have been made for carrying water in the 
‘tween decks confined within compartments bulkheaded 
off for the purpose, and made available for cargo-carrying 
by having hatches fitted to them. Neither of these 
arrangements has, however, found favour among ship- 
owners. It will be evident that each would involve very 
considerable pillaring supports being placed beneath 
them. It was submitted that a water ballast carrying 
arrangement in a steamer should serve the purpose of 
contributing both to her structural strength and to her 
safety at sea. The spaces devoted to water ballast 
should also be of such a character that they would not 
be included in the tonnage measurement of the vessel 
except when used for carrying cargo. They should be 
readily and freely accessible for examination, cleaning, 
and, re-coating, and jshould be so proportioned and 
situated that the water within them will not detract 
seriously from the vessel’s stability while the spaces are 
in course of being filled or emptied, nor unduly add to 
the vessel's stability when full. They should further be 
so constructed and fitted as to minimise the stresses set 
up within them in the possible event of their being not 
quite filled when the vessel is rolling or pitching in a sea- 
way, and they should be so situated in the vessel as not 
to set up undue stress¢s upon the structure when she is 
in a ballasted condition. It was further submitted that 
if all these requirements could be satisfied without the 
hull of the vessel being any heavier than would have 
been the case had no water ballast accommodation been 
provided, then, in such vircumstances, an ideal arrange- 
ment would have been arrived at. 


Another subject was then dealt with, namely, 


‘““ ARRANGEMENTS FOR WORKING CARGO ON SHIPS 


which was introduced by Mr. W. H. Dugdale, who said 
that vessels are now designed and constructed to meet 
special requirements, and the exigencies of special trades, 
which, of course, have necessitated improved facilities 
being invented and introduced to deal with the various 
requirements, especially.in dealing with cargo—namely, 
loading and discharging. In the old sailing-ship days 
this was done by means of a hand winch, which for 
generations has altered very little in design; but as 
sailing ships became larger, and the cargo of a heavier 
description, a donkey boiler and steam winch were fitted 
to deal with it. In the case of steamers, steam winches 
were, of course, adopted at an early date. Naturally, 
many important improvements have been made and 
various changes effected. In the early days it was found 
that yards and sails were unnecessary for propulsion, and 
they were soon dispensed with. In cases where derricks 
attached to masts or tables built on to the masts have 
not been sufficient to cope with the cargo with the 
necessary despatch, or have not been able to work the 
hatchways, additional poles have been erected, carrying 
derricks, and fitted with winches and the necessary gear. 
To such an extent has the use of derrick posts been 
adopted that the turret steamer Grangesberg, built in 
1903 by Messrs. Wm. Doxford and Sons, for the ore 
trade, had no masts, and, therefore, no sails. In some 
steamers revolving steam cranes have been fitted, 
capable of plumbing the hatchways and discharging the 
cargo into barges alongside. Various attempts have 
been made to introduce different systems of discharging 
gear on board ship, such as hydraulic cranes, and, later, 
electrical winches; but the initial cost has been the 
principal cause which has prevented their more general 
adoption. The upkeep and repairs of electrical winches 
would probably be somewhat less than those of steam 
winches, but would involve the addition of an electrical 
engineer to the ordinary staff. 

In 1885 Messrs. Wm. Doxford and Sons built the 
steamer Golconda, which was fitted with a very complete 
equipment of hydraulic machinery by Messrs. Brown 
Brothers and Co., of Edinburgh, which worked beautifully, 
and tne author believed is still working in that vessel. Since 
then Brown Brothers have fitted upwards of ninety 
installations on board large passenger steamers, where 
comparatively noiseless working is required and first cost 
is not such an important factor. Of course the question 
of cargo appliances on board large steamers running in 
regular trades is not of such importance, for they have 
their own,shore berths at each end, of their passage, 
fitted with such necessary appliances as fixed or travel- 
ling crahes actuated by steam, electricity, or hydraulic 
power. Vessels regularly engaged in the coal trade have 
received special attention from designers and builders 
because their voyages are generally short. In coluiers 
not trading to ports where good discharging facilities are 
available, it has been found necessary to fit speci 
auppllances ON board une vessel tor rapia discharge uf the 
cargo. Messrs. >. b. Aust and oun bullt a collier 
named Harmony iw 15Y/ tur Messrs. J. ana U. Harrison, 
Carrying wbOUy 40UU tous Geauwelgnt. this vessel was 





fitted with Atmer’s gear, which consists of an engine 
placed in some convenient position to actuate; a} shaft 
running fore and aft alongside the hatchways, and upon 
this shaft drums are fitted, working whips through gins 
attached to gafts. 

In 1906 Messrs. John Blumer and Company built the 
St. Paul, a steamer carrying about 4000 tons deadweight, 
for Messrs. Wilson and Company, of Gothenburg. She 
is fitted with Captain Sieurin’s discharging gear, which 
consists of a particular kind of winch capable of dealing 
with all kinds of cargoes, including general cargoes. A 
scoop is used for bulk cargoes, which can travel any 
distance under the deck and fetch coal from all parts of 
the ship’s holds, thus dispensing with trimming and manual 
labour. The author said that he might multiply the 
examples given, but they would be more or less modifica- 
tions of the types already referred to. In fact, as 
necessity arises, and some special requirement presents 
itself, the difficulty is solved. 

The discussion upon these two papers—which were 
taken together—was commenced by Professor Biles, who, 
in a jocose vein, expressed his surprise and delight at the 
admission Mr. Thearle had tacitly made that the scantlings 
of double bottoms generally adopted and required by 
Lloyd’s Rules were in his opinion excessive. He said 
shipbuilders would be glad to know that Mr. Thearle was 
of this opinion, and they would hope that he would use 
his influence in getting the matter put right. He was 
shocked to find Mr. Thearle praising certain modes of 
construction because they tended to give a reduced 
tonnage measurement. It was but yesterday they had 
to listen to the complaints of dock authorities that they 
had not the funds for making improvements owing to 
their small revenues. How, then, were the poor dock 
owners to make both ends meet if tonnages upon which 
dock dues are paid were cut down. Regarding the 
question of double bottom wasting under boilers, Professor 
Biles said he would get over the difficulty by not having 
any double bottom, but only ordinary framing at these 
places. He had a great objection to the flanging of inter- 
costal plates against floors in double bottoms, but he did 
not think flanging was objectionable at the upper and 
lower edges of intercostals. Referring to deep water 
ballast tanks, Professor Biles thought the middle line 
partition bulkheads might be dispensed with. 

Mr. Weyman Dixon, who, with Mr. Harroway, has 
patented the wing ballast tank and cantilever frame 
system, spoke at some length regarding the merits of the 
arrangement, and said he thought the time had come 
when vessels so constructed might be permitted by the 
Board of Trade to carry grain cargoes without shifting 
boards. 

Mr. F. J. Trewent considered that Lloyd’s Rules un- 
duly penalised the floor at alternate frame system of 
double bottom construction, and that in consequence 
many vessels were fitted with the floor-at-every-frame 
system which might desirably have been otherwise. He 
complained of the relative inaccessibility of the floor-at- 
every-frame arrangement, and the consequent want of 
attention to which the double bottom spaces were exposed 
on that account. 

Mr. A. E. Seaton explained the scientific aspect of 
double bottom corrosion under boilers and the chemical 
theory of the phenomenon. 

Sir William White and Mr. Edwards addressed their 
remarks chiefly to the subject of Mr. Dugdale’s paper. 
Sir William White said that in the matter of handling 
cargoes the Americans on the Great Lakes were a long 
way ahead of us in this country ; but, of course, the mea- 
sures adopted for the purpose were provided on the wharfs 
and quays, and were not part of the outfit of the vessels. 

Owing to the deep interest taken in the discussion of 
the three papers on high tenacity steel, the time devoted 
to Mr. Thearle and Mr. Dugdale’s papers was necessarily 
brief, as also were the replies of those gentlemen. 

Mr. Thearle said that as he had distinctly invited dis- 
cussion he could not complain at having elicited it. He 
could only say that he was very glad opinions had been 
so fully expressed, and that his object had thereby been 
well served. He could not agree with all that had been 
said, and especially as regards the maintenance of double 
bottoms. He thought it undesirable to omit them in the 
way of boilers, and so cause a break in that element of 
safety which a double bottom cont:ibutes. He would fit 
the double bottom, and take better precautions for pre- 
venting corrosion than are often adopted. Under boilers 
the rapid wasting is due to the association of heat and 
moisture. Get rid of either and the rate of wasting 
became slight. He preferred to attack the moisture, and 
this he would do in the manner so successfully followed 
by Mr. Lyall of the Clan Line, who ventilated by means 
ot air currents induced by the heat of the funnei uptake. 
Mr. Lhearle explained to Mr. Trewent that Lloyd’s Rules 
do not favour one mode of construction of double 
bottoms over another. The plan which was found the 
cheapest was the one a builder adopted. On the Clyde 
the tioor at every frame is preferred, but at Sunderland 
moat of the builders adopted the floor-at-alternate-frame 
system. 

Mr. Dugdale briefly thanked the meeting for the kind 
reception 1t had given to his paper. 


SECTION VI.—WATERWORKS, SEWERAGE, AND 
GASWURKs. 

The sitting of Section VI. of the conference on Thurs- 
day morning was devoted to gas supply. Unfortunately, 
the Institution of Gas Engineers had selected the con- 
terence week for 1ts general meeting, which was held 1n 
Dublin, and a large number of gas engineers were thereby 
attracted to that city, and consequently could not take 
part in the proceedings of the conference. Notwithstand- 
ing the counter-attraction in Dublin, however, some sixty 
engineers were present in the upper iibrary of the Lnstitu- 
tion, wnen dir George Livesey, M. Inst. C.E., took the 
chair tor une sitting ot the Section on ‘Thursday at 1U.0 a.m. 
He oflferea a tew opening remarks, in the course of which 
ne reterred to the untortunate clashing of the Dublin 





meeting. He then proceeded to quote a statement 
credited to Sir W. B. Richmond to the effect that the late 
springs and early autumns experienced in London were 
due to smoke. The best means of avoiding a smoky 
atmosphere was the use of gas as fuel. In order to 
make its application for heating purposes more general, 
it was essential that gas should be soid cheaply; 
but it was difficult to sell gas cheaply. Gas under- 
takings were confronted with frequent booms in the 
coal trade, which compelled them to pay dearly for their coal, 
and with the burden of exceptionally high rates. Only about 
1 per cent. of the price of ordinary commodities represented 
payment in the shape of rates, but the rates accounted 
for from 5 to 10 per cent. of the price paid for gas and 
water. Local authorities had apparently failed to under- 
stand that it was the endeavour of gas companies to sell 
gas at as low a price as possible, since the majority of 
them worked either wholly or to some extent under the 
provisions of a sliding scale, whereby a high price of gas 
meant reduced dividends to the shareholder. But even 
where the sliding scale was not operative, it was the 
endeavour of gas undertakings to keep the price of gas 
as low as possible. The cheapest gas supply in the 
country was in Sheffield, where the supplying company was 
only under a sliding seale toa limited extent. It was neces 
sary to impress upon local authorities that it was to the 
interest of the public that gas should be cheap, and that it 
was bad policy to rate gas works heavily. Gas was sub- 
ject to serious competition, and only that week a com- 
pany had been formed with the object of carbonising 
three million tons of coal per annum in London for the 
production of a new smokeless fuel. That was more coal 
than the London gas companies carbonised, but there 
was nothing to prevent them making and selling similar 
fuel if there were a demand for it. The new company 
claimed that it could prevent the gas companies making 
such a fuel, and if it should attempt to enforce that claim, 
it would be seen whether the patents which it exploited 
—but which had not been published—were really worth 
the paper they were written on. 

Sir George Livesey then called upon Mr. W. H. Y. 
Webber, to read his communication upon 


“THe AppLicaTioNs OF Towns Gas as A H&ATING 
AGENT.” 

The general recognition of ordinary towns gas as 
primarily a fuel dates only from the year 1900, when upon 
the initiative of the South Metropolitan Gas Company, 
the traditional supremacy of the illuminating-power 
standard of quality for this kind of combustible gas was 
overthrown by Parliament. The great change of technical 
opinion in this regard sprang from the conviction that 
not only had the Welsbach invention of incandescent 
gas-lighting come to stay, but it had also revolutionised 
the principles of gas-manufacture. The importance and 
far-reaching character of this revolution in the whole 
polity of the gas industry quickly asserted itself. The 
expensive practice of artificially enriching gas with hydro- 
carbons to make it show a brilliant luminous flame at the 
statutory testing stations fel] into discredit; and quite 
recently Parliament liberated the industry, in London 
and other towns, from the bonds of a meticulous standard 
of purification which had always given more trouble than 
it was worth. The gas calorimeter is now sct up in every 
important gasworks; and engineers have acquired the 
habit of talking of their product in terms of calorific 
value. Meanwhile, gas companies and gas committees 
of municipal corporations perceived the industrial pros- 
pects of gas in a new light, as a fuel and source of motive 
power for town workshops and factories. Producer-gas 
having only about one-fourth to one-fifth of the heat 
value of the cheapest towns gas, being of uncertain com- 
position, and requiring 20 per cent. more cylinder- 
capacity for the same effective horse-power (besides 
being liable to cause danger to life and to create 
a nuisance), does not make headway against towns 
gas at 2s. per 1000 cubic feet. Hitherto, the cost 
has proved an obstacle to the general use of gas 
fires; but with the gas consumption reduced to 20 cubic 
feet per hour, the expense of occasional fires in a house- 
hold does not compare unfavourably with coal, especially 
if additional servants’ wages are considered. Hotels are 
being converted to the use of gas fires. There is yet 
plenty of room for improvement in these articles. Gas- 
steam radiators are the latest type of gas-heating appa- 
ratus, and are very effective. Gas-heated water 
circulators of recent introduction are already well received 
by the public, being in every respect an improvement on 
the usual kitchen range boiler. The modern conception 
of towns gas as a powerful, clean, convenient, and not 
prohibitively expensive fuel has already borne fruit in 
many forms of industrial gas furnaces. Some of these 
are low-pressure appliances, worked directly off the street 
mains; which, however, now usualiy carry much higher 
pressures than formerly. Hitherto pressure in gas dis- 
tribution has meant the head necessary to transmit gas 
to its destination in sufficient quantity. But recent 
developments have imposed another function upon pres- 
sure ; and if there is any new point in this note it is that 
in the potentiality of towns gas to attain any degree of 
temperature required for an industrial purpose, by increase 
of pressure at the burner, there lies awaiting development 
a new and valuable asset of the gas industry. Mr. Onslow 
had already gained experience of high-pressure gas for 
lighting, as one of the inventors of the Sale-Onslow 
system ; and he first applied gas at the same pressure, 
58in. of water, to solve the problem. It was found that 
a mass of metal could be heated by this means to 1040 
deg. Cent. in 4} hours for a consumption of 1700 cubic 
feet of gas of the ordinary 14-candle grade. By simply 
increasing the gas pressure to 67in. the same work was 
accomplished in 24 hours with 1300 cubic feet of gas. 
Whereas a coal and coke furnace could only deal with 
four long steel bars a day, gas at 94in. pressure consum- 
ing 900 cubic feet per hour heated four bars an hour. 

The discussion upon the subject of Mr. Webber’s paper 
was opened by Mr. T. Goulden, chief engineer of the Gas 
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Light and Coke Company, who commenced by saying that 
it was important that towns gas should be recognised as 


primarily a heating agent. When visiting continental 
towns he had observed that the gas lighting was extremely 
good, yet the illuminating power of gas was now dis- 
regarded on the Continent. The calorific value only was 
considered. In one town—Dessau—he was informed 
that 99 per cent. of the gas sold was used as a heating 
agent, 7.¢., either directly for heating purposes or for gas 
engines, or for heuting mantles for lighting purposes. In 
this country gasworks were hampered through the neces- 
sity of complying with standards of illuminating power. 
They sent out gas with a liberal amount of illuminating 
constituents, yet it was apt to be found deficient when 
tested in the district supplied. Gas works should be at 
liberty to work to acalorific standard only. It was a 
better standard also from the point of view of a test, 
because calorific power could be accurately determined. 
The determination did not—like that of illuminating 
power—depend on vision. At Dessau the calorific 
standard worked to was 5500 calories per cubic metre 
gross calorific power (= 1554 calories per cubic foot). 

Mr. b. H. Thwaite said that he had pointed out as 
early as 1892 that gas should be regarded primarily as a 
fuel, and that it ought not to be valued according to a 
standard of illuminating power. He had suggested that 
the pressure at which gas was supplied should be 
increased. The calorific value of gas could be judged 
approximately from its behaviour when burnt in the 
Welsbach burner. Since 1897 he had used only that 
burner. He thought Mr. Webber was not justified in 
speaking of producer gas as of uncertain composition. 
In his experience, both blast-furnace gas and suction 
producer gas were of more uniform calorific power than 
ordinary town gas. 

Mr. H. A. Humphrey said he would like to see further 
development in the use of town’s gas as a heating agent, 
but he thought this development need not interfere with 
the use of producer gas, and he was sorry that Mr. 
Webber hai written disparagingly of such gas. As to 
the alleged uncertain composition of producer gas, he 
would point out that tests showed that the Mond gas 
supplied by the South Staffordshire Mond Gas Company 
was more uniform in calorific power than the ordinary 
gas supplied in the townships in the same area. Further, 
the statement that producer gas required 20 per cent. 
more cylinder capacity for the same effective horse-power 
was only true if a gas engine adapted for the consumption 
of coal gas was taken forthwith into use with producer 
gas. If, however, an engine designed for the consumption 
of producer gas were used for the latter, the cylinder 
capacity was not greater than that of one of the same 
effective horse-power consuming coal gas. With Mond 
gas an effective pressure of 112 lb. to 120 lb. per square 
inch could be obtained in the cylinder; and no higher 
pressure than that could be reached with coal 
gas. This was the best criterion of the relative 
value of the two gases in a gas engine. Again, it 
was wrong to imply that there was greater danger 
to life from the use of producer gas than from 
town’s gas. The proportion of the highly poisonous con- 
stituent, carbonic oxide, was limited by lo to 14 per 
cent. in the Mond gas distributed by the South Stafford- 
shire Mond Gas Company, and it actually averaged about 
12 per cent. This proportion was frequently exceeded in 
town’s gas supplies. There was, he believed, room for 
both town’s gas and producer gas supplies. Town’s gas 
might be used with gas engines of comparatively small 
power, but it could not reasonably be employed where, 
say, 2000 horse-power was required. Then only producer 
or similar fuel gas could be employed, and he believed 
that the use of such fuel gas would rapidly extend. 

Mr. Charles Hawksley said that, as a consumer having 
about fourteen gas fires in his house, he wished to direct 
attention to the necessity, not only of a good pressure in 
the mains, but of service pipes of ample size. Other- 
wise the lighting of another fire diminished the supply to 
those already alight, and it became impossible to get a 
cheerful fire. Gas companies should not disregard the 
quality of their gas too freely; when long ago he had 
used gas in flat-flame burners the sulphur products had 
made him cough. 

Mr. C. C. Carpenter, M. Inst. C.E., chief engineer to the 
South Metropolitan Gas Company, said that he had 
frequently remarked the brilliant lighting of several 
German towns. He believed it was partly accounted for 
by the absence of dust in the air. The dust in the air 
of London caused trouble by choking up the incandescent 
burners, which required very frequent attention in conse- 
quence. It also caused gas radiators to smell. The 
blackening of ceilings above gas burners was also due to 
the dust in the air, and not to smoke from the flames. 
That atmospheric dust was alone responsible for such 
blackening could be seen from the blackened state of the 
walls of the library—in which they were then sitting— 
wherever there was a steam radiator to induce a flow of 
air towards the wall. 

Mr. W. J. A. Butterfield, F.1.C., confirmed Mr. Goulden’s 
statement that continental gasworks worked only to a 
calorific power standard. Earlier in the week he had 
visited the large new installation of vertical retorts at 
Cologne, and found that the coal gas made in them during 
the first eight hours or so after charging was diluted with 
water gas made by subsequently injecting steam into the 
retorts. The dilution was carried to such an extent as 
was consistent with the production of a mixed gas as 
near as might be to, but not less than, 5000 calories per 
cubic metre in gross calorific value—that is to say, about 
1414 calories per cubic foot—which was lower than the 
standard to which English engineers worked. He also 
pointed out that for heating operations in laboratories a 
high gas pressure was essential, and that chemists had 
until recently been unable to get it. On that account 
some of them had been forced to use electrical instead of 
gas furnaces. 

Mr. W. King, M. Inst. C.I., formerly chief engineer to 
the Liverpool Gas Company, thought that, while it was 





necessary to sell cheap gas, the pipes must also be of 
sufficient size to afford an ample and uniform supply. 

Mr. C. E., Jones said that he agreed that pipes of ample 
size were essential for gas supplies for heating and cooking 
purposes. He thought Mr. Onslow was to be heartily con- 
gratulated on the work which he had done at the Royal 
Arsenal, Woolwich, in applying gas at high pressure to 
the annealing and tempering of large masses of metal. 
Mr. Onslow was not under any parliamentary restriction 
as to the quality of the gas which he made, and was 
therefore at liberty to manufacture the gas which 
appeared to him best suited to the requirements, 
and to devote time to developing new methods of 
applying it. It would be a good thing if other gas 
engineers were given an equally free hand. 

Some interesting details of the advantages accruing 
from the use of gas at high pressure for steam raising, 
varnish manufacture, and type melting were quoted on 
behalf of Mr, Goodenough, the distributing engineer to 
the Gas Light and Coke Company. Other speakers asked 
questions as to the efliciency of gas fires, the use of gas 
at high pressure for heating, and the nature of coalite. 

Mr. W. H. Y. Webber, in his reply, said that he felt 
gratified at the length of the discussion. He had wished 
to present a longer paper, which would have dealt with 
many of the points raised, but he had been limited to 
about a thousand words. He agreed with Mr. Goulden 
and other speakers as to the importance of gas as a 
heating agent. He thought gas having a gross calorific 
power of 520 to 560 British thermal units—about 130 to 
140 calories—per cubic foot should suffice tor all pur- 
poses, but the flame temperature of the gas must be 
regarded also. Ordinary producer gas was not so con- 
stant in quality as coal gas, and it was on that account 
that coal gas was used for heating purposes at the Royal 
Arsenal. He understood that not only all the producers, 
but even the coke and coal furnaces there, were eventu- 
ally to be displaced in favour of coal gas under high 
pressure. With the latter it had been found that, using 
burners placed so that the flame passed tangentially into 
the space between the crucible and the furnace lining, 
and did not immediately strike the solid material, masses 
of metal 3ft. and more in length could be rapidly raised to a 
temperature of 1000deg.Cent. Mond gas in South Stafford- 
shire stood on a rather different plane from ordinary 
producer gas, and in the manner of distribution over a 
large area resembled coal gas. As to the duty of gas 
fires, it was difficult to speak precisely, but he had fcund 
from 27 to 28 per cent. of the total heating value of the 
gas consumed given out as radiant heat only. The 
warming effect from the “black” heat could be readily 
increased in most cases. The smell from Bunsen burners 
used for heating was generally due to the inner cone of 
the flame being brought in contact with a solid material, 
whereas the latter ought not to dip below the outer cone 
of the flame. In many gas fires there was a slight 
escape of products of combustion into the air of the room, 
and this gave the impression of dryness. There was no 
doubt that a gas fire in the ordinary grate was pleasanter 
than one of the independent gas stoves standing out in 
front of the fireplace. The dust of London air was very 
troublesome in gas burners. 

Mr. C. C. Carpenter then read his communication on 


“Tur DistripuTion or Gas AT INCREASED PRESSURE,” 


in which the introduction and use of his non-positive type 
of fan or blower are discussed. 

The discussion on this subject was opened by Mr. A. J. 
Martin, who drew attention to the fact that, notwith- 
standing high distributing pressure, the leakage, 
comprised in the unaccounted for gas, continued low. 
He had learnt by inquiry that at Aurora, Illinois, where 
a distributing pressure of 15 lb. per square inch had been 
used—it was being increased to 50 lb.—there had been no 
trouble from excessive leakage. With higher pressures 
of distribution it seemed likely that small gasworks would 
disappear, and the supply be taken over by the larger 
works some distance away, which had better facilities for 
obtaining cheap coal. Regarding a gas distributing 
system as a power distributor from a central source, he 
would go farther than Mr. Carpenter, and say that it was 
cheaper than an electricity distributing system. The 
weight of copper required to convey a certain power 
electrically was greater than the weight of the steel 
mains required to convey the same power the same 
distance by gas at high pressure. The relative prices of 
copper and steel made the comparison very favourable to 
gas. Further, it must be remembered that the cost of 
the copper was doubled or trebled by the cost of insula- 
tion. The loss of current in transmission was 10 to 20 
per cent. against 2 to 3 per cent. loss with gas; 4in. gas 
pipes at 60 1b. pressure would serve to convey gas 
equivalent to the 4000 kilowatts which the London 
County Council’s electricity supply scheme had proposed 
to send on the average from Greenwich to each of twenty- 
nine sub-stations. The cost of the cables and ducts had 
been estimated at £666,000; the 4in. gas pipes would 
cost only £43,000, and would transmit the same power. 
The cost of the coal used by the London Electricity 
Supply Companies was often greater than the 
cost of the equivalent quantity of coal gas—at the 
price now charged by the South Metropolitan Gas 
Company. The gas companies should be freed 
from all restrictions, so that they might have a free 
hand to supply that gas which they found most suitable 
for their customers. 

Mr. W. J. Dibdin, F.1.C., thought the use of gas at 
high pressure a great advantage for heating purposes in 
laboratories. 

Mr. T. S. Lacey, of the Gas Light and Coke Company, 
said that from the first it had been necessary to pump gas 
from Beckton to London, as the holder pressure was 
quite inadequate when the distance to be traversed was 
so great (10 to 12 miles). At the stations in London 
there were pumps for taking the gas from, or putting 
it into, the 48in. high-pressure mains, according to the 
immediate requirements. A higher distributing pressure 








would be a great advantage to users of the incandescent 
burner. 

Mr. A. Auden said that he had found gas at high pressure 
very good for lighting purposes in a factory, but trouble- 
some for keeping type-metal melted, and he had eventu- 
ally put in a low-pressure service again for the latter 
purpose. 

Mr. J. L. Chapman, engineer of the Hari>w Gas 
Company, said that he had found it advantageous to give 
all consumers a pressure of 3in. in the daytime. 

Mr. W. King reported that he had found it necessary 
to introduce high-pressure distribution at Liverpool as 
early as 1878, and by degrees they reached a pressure of 
40in. to 45in. They had used Beale’s exhausters for 
pumping. For the pipes he used entirely bored and 
turned joints, as introduced in Liverpool in 1826 by his 
father. 

Mr. Dolby having mentioned an instance of an explosion 
due to gas escaping from a water-slide pendant in a con- 
sumer’s house, when it was supposed that the distributing 
pressure had been increased in order to fill balloons with 
gas, Sir George Livesey said that the South Metropolitan 
Gas Company was altering all water-slide fittings in 
its district in order to make them safe. Pressure could 
not be increased to any considerable extent while these 
fittings remained in use. Then, again, the meters needed 
some adaptation for use with the higher pressures. It 
was essential, however, that the consumer should get a 
higher pressure. Strangely enough, the time at which 
the South Metropolitan Gas Company found it most diffi- 
cult to maintain adequate pressure in the mains was 
between 11 and 12 o’clock on Sunday mornings, when so 
many dinners were being cooked. 

Mr. Carpenter said that Sir George Livesey had already 
answered for him some of the points raised in the dis- 
cussion. The amount of gas sent out by his company 
was at a maximum equivalent to about 500,000 horse- 
power per hour ii used in gas engines. The chicken 
incubator was an illustration of the practicability of 
maintaining a uniform temperature by regulation of a 
gas flame. 

The proceedings then closed with votes of thanks to the 
authors of the two communications. 


SECTION VII.—APPLICATIONS OF ELECTKICITY. 
This section met on Wednesday morning at 10.30 in 
the Council-room. The first paper taken was entitled 


“ ELECTRICAL TRANSMISSION GEARS ON Motor 
VEHICLES,” 

and was by Mr. A. A. Campbell Swinton. The author 
says that in view of the somewhat barbarous method of 
gear changing at present in vogue on most petrol-driven 
motor vehicles, and of the fact that, crude as it is, this 
method continues to hold its own against all other 
mechanical devices, it is not surprising that attention has 
been turned to electrical arrangements for arriving at what 
is required, especially in the case of the heavier descrip- 
tion of vehicles.. He points out that several arrangements 
of electrical transmission have been adopted. In one 
case, the engine drives a dynamo which supplies energy 
to an electric motor, which in turn drives the road wheels 
through the usual mechanical differential gear. A second 
case was similar to the foregoing, excepting that the axes 
of the dynamo and motor being arranged in line, a clutch 
of some description is arranged between them, so that at 
top speed they can be mechanically connected together 
and electrical driving and all consequent losses dispensed 
with, the armatures of dynamo and motor acting merely 
as fly-wheels. Then, in a third case, an engine drives a 
dynamo as in the previous examples, but instead of one 
motor two or more are employed, each driving a separate 
wheel. The mechanical differential is thus dispensed with, 
but the direct drive, as in the second example, cannot be 
arranged for. The two or more motors can either be 
arranged in the hubs of the wheels, when all gearing is 
dispensed with, or can drive the wheels through chain or 
toothed-wheel reduction gear. Then, again, a storage 
battery of comparatively small capacity, but capable of 
giving large discharges for short intervals, can be employed 
with any of the above-mentioned systems, the arrange- 
ment being such that for starting, or on hills, the battery 
discharges and assists the engine and dynamo in driving 
the motors, while at other times a part of the power of 
the engine is absorbed in charging the battery. In another 
method it was explained a storage battery is used to assist 
the engine when required. There areno separate dynamo 
and motors, but on the shaft of a mechanical transmission 
is fixed the armature of a machine which performs the 
functions of both dynamo and motor as required. These 
systems with auxiliary batteries possess the advantage 
that, as the battery affords a ready means of starting the 
engine, the latter can always be stopped when the vehicle 
is at rest. The chief scope for electrical transmission on 
motor vehicles seems to be on heavy vehicles such as 
motor omnibuses, lorries, and the like, and especially on 
large motor coaches on rails, such as several of the 
railway companies are now running on suburban lines. 
Though considerable success has already been attained 
with the electrical system of transmission in its various 
forms, there is obviously still much room for development 
and improvement. 

In the discussion which followed Mr. E. W. Hart said 
that four or five years ago he experienced considerable 
trouble with continuous-current machines. Afterwards 
he experimented with polyphase motors, and had finally 
overcome the speed regulation difficulty. He went on to 
say that the weight of the induction motor is less than 
that of the continuous-current motor, and that it is 
cheaper and more robust. The system he had adopted 
had given no trouble whatever. 

Mr. W. H. Stevens said that he advocated continuous- 
current series motors of the inter-polar type driving each 
back wheel. He explained that motors of this type can 
be short-circuited without damage. He also described a 
fool-proof controller used with his system, and also the 
governor, which is actuated by means of an electro- 
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magnet in series with the generator. The governor can 
be adjusted from the driver’s seat. It was also men- 
tioned that one of the special features of this governor is 
its suitability for economising in petrol. Some amuse- 
ment was caused by Mr. Stevens’ description of a safety 
device in the form of a switch which closes the circuit 
when the driver takes his seat, thus reducing the chances 
of the car starting without a driver to an absolute mini- 
mum. He mentioned that a London firm were putting to 
work an omnibus worked on this principle, and that a 
14 horse-power vehicle would run for 18 to 20 miles on one 
gallon of petrol. 

Mr. R. B. Mathews referred to some American cars 
with which he had experience. These were used for 
freight service in Cleveland, Ohio, on some of the branch 
lines which were not profitable enough to electrify. Four- 
cylinder petrol engines were employed, and the motors 
were without interpoles, and gave a good deal of trouble. 
In later cars Wolseley engines were employed, and the 
dynamos were provided with interpoles. These gave 
practically no trouble. 

Mr. B. Hopps, representing the British Thomson- 
Houston Company, said that his company strongly 
favoured the continuous-current system. He then 
described the system at some length, and pointed out its 
principal features. He mentioned that the principal 
requirement for satisfactory performance is a constant 
watt output generator. By employing such a generator 
the load on the engine is maintained constant. He went 
on to explain that no form of direct connection between 
the engine and road wheels is employed, as the direct 
drive cannot be used for any length of time. Control is 
effected on the field of the generator. To stop the car 
the engine is first throttled and resistance then inserted 
in the field circuit. 

Mr. W. Mordey referred to the pioneer workers and to 
a paper bearing on the subject read by himself in 1902. 
He called attention to the excellent starting torque of 
single-phase motors, and described some tests which 
showed that with one-third full load current these motors 
could give several times full load torque. 

Colonel Crompton said that to electrical engineers it 
was difficult to see how any mechanical means could 
compare with the petrol-electric system. Accumulators 
could not be considered, as they were not of such value as 
the other means. If the number of parts were counted 
and their weights ascertained it would be found that the 
second system described in the paper stands at the best 
advantage. 

Mr. Mavor spoke in favour of the alternating current 
system, and pointed out that the principal difficulty was 
speed regulation; he then explained a device for over- 
coming this difficulty by changing the periodicity of the 
generator. The device, however, was not yet in use. 

Mr. Campbell Swinton, in replying, said that several 
of the speakers had quoted figures relating to fuel con- 
sumption per mile. He did not see that these figures 
were of any real value, for the consumption per mile was 
largely dependent on the road. If, for example, acar was 
running on a clear road the fuel consumption would 
obviously be different to what it was when running in a 
crowded thoroughfare with frequent stoppages. He also 
referred to the relative weights of purely mechanical and 
petrol-electric cars. 


The second paper in this section was entitled 


“Tue APPLICATION OF ELECTRICITY TO THE WORKING 
oF Rari~way Points anp SIGNALS,” 
and was read by Luis de Moraes Gomes Ferreira. The 
author states that electrical transmission is generally 
acknowledged to be an ideal method of control in all 
signalling operations, and that there seems little reason 
for employing a second source of power, such as com- 
pressed air, when the controlling force in itself offers 
every advantage for doing the whole of the work. The 
railways have already had a great deal of experience with 
the various mechanisms for interlocking, and detecting 
and locking facing points, and have practically standard- 
ised the fittings on each line. In an electric system such 
standard fittings may be utilised. Signals may be 
operated either by long-pull magnets, solenoids, or 
motors. A force of 50 lb. to 80 lb. is required to be 
applied to the rod for working a standard signal, the 
amount of movement being about 4in. Electrical work- 
ing, it was claimed, offered the simplest means for 
ensuring that the points or signals are in correspondence 
with their levers by means of return indication currents 
permitting the completion of movement of the levers 
and so releasing the mechanical locking. Dangerous 
movements through breakage or failure of any part of 
the apparatus or mechanical gear in an electric system 
might, he said, be safeguarded by arranging matters so 
that all safe operations are dependent on the presence 
of current, any failure of the same putting the signals to 
danger. It is obvious that, as all the cables can be 
placed underground, and in very restricted areas, an 
electrical system leaves the permanent way quite clear, 
and eliminates accidents due to rods or wires. The 
continuity of supply of energy is best maintained by the 
provision of storage batteries. After discussing the 
question of prime cost, the author said that, as the out- 
come of some years’ experience and careful consideration 
of the problems involved, he had recently designed an 
electric system, embodying the necessary conditions, 
which would cost very little, if any, more to install than 
the usual mechanical signalling plant. The maintenance 
of an electric system should, he added, not cost more 
than that of the manual system, as the money spent in 
cleaning, oiling, painting, and renewing rods and wires 
was saved, and would be found to cover the cost of the 
eleetricity used, if an economical system were adopted. 
Mr. E. D. M. Malon expressed his approval of the 
electro-pneumatic system, and stated that only 75 milli- 
ampéres at 12 volts were required, the air pressure being 
45 lb. to 60 lb. per square inch. He condemned solenoids, 
and said that with the system he advocated no clutch is 
required. He went on to speak of the small wear and 





tear of electro-pneumatic motors, and the difticulties 
attending the electrical system in frosty weather. 

Mr. A. T. Blackhall, representing the Great Western 
Railway, said that they had adopted a permanent control 
electrical system at the Didcot Station, and the results 
were entirely satisfactory in every respect. The main- 
tenance costs were extremely low, and the company is 
loud in praise of the system. He also referred to the wiring, 
which, he said, was rather complicated. He mentioned 
that check locking would probably be used in future. 

Mr. Alex. Siemens spoke principally on the difference 
between the German systems and that described in the 
paper. He said that in Germany the positions of the 
points and signals were displaced by flags in the signal-box, 
and in the event of anyone tampering with the points or 
signals after they have been shifted, the signalman would 
know of the fact. He also said that there was nothing to 
equal electricity for satisfactory operation during frosty 
weather. 

Mr. P. H. Peter spoke in favour of the electro-pneumatic 
system, and said that 40 million movements on his railway 
are operated every year with this system, and that they 
can depend on every motor for two years. 

Mr. G. P. Annett also spoke in favour of the pneumatic 
system. 

Mr. J. W. Jacomb Hood, among other remarks, ex- 
pressed his disapproval of earthing all leads, except 
those actually carrying current. He also referred to the 
high cost of electrically operated signals, and said that 
the progress is very slow. 

Mr. H. E. Morgan said that his company takes current 
from a three-wire system with 420 volts between the 
outers, and had experienced no trouble with earth cur- 
rents. He said that with compressed air it was necessary 
to remove the moisture from the air during frosty weather, 
otherwise owing to condensation the pipes are liable to be 
choked with frozen water. 

Mr. H. B. Holt said that he was in opposition to the 
statement that the solenoid is unreliable. He gave some 
interesting particulars concerning the solenoid system, 
and spoke of the small amount of wear and tear. 

Mr. Thomas Parker said, as an old electrician, he was 
naturally much interested in the paper, but he considered 
that we are very slow in putting electricity to this 
important purpose, and hoped before long to see consider- 
able developments in this direction. 

Mr. Ferreira, in replying, said that in his system series 
motors were used, and that these were capable of con- 
siderable overloads caused by frosty weather, and it was 
quite unnecessary to increase the voltage at the terminals 
in order to cope with overloads. He assured Mr. Jacomb 
Hood that the system of earthing ail leads except those 
actually carrying current had proved quite successful. 
He referred also to the simplicity of the clutch used in 
his system. 

The last paper taken in this section on Wednesday 
was 

“ UpKEEP CHARGES ON LarGk ELECTRIC GENERATING 

SETs,” 
by Henry Robert John Burstall, M. Inst.C.E., and John 
Somerville Highfield, M. Inst. C.E., who said: In dealing 
with the amount to be charged for repairs and mainten- 
ance, the fact that such charges do not depend entirely 
on the energy generated by the plant is at once brought 
into prominence. In any station in which extensions are 
not continuously going on, a special staff has to be kept 
for repairs. The expense of thisis practically a constant 
quantity, and as tne staff has to be of sufficient size to 
deal with an ordinary breakdown with expedition, it is 
generally larger than is absolutely necessary. A large 
portion of the upkeep charges is constant, independent 
of the units generated or hours run, and dependent 
approximately on the maximum output of the machines. 
The only part of the expense which will vary in apy 
way with the hours of running will be the stores 
and materials expended. It would be of great interest 
if information could be obtained as to the number of men 
retired for different stations of varying sizes. Con- 
sidering the details of the upkeep charges, the authors 
separate the electric generators from the prime movers, 
and point out where the charges may be expected to arise. 
For direct-current machines, principally renewal of 
brushes and commutator repairs, which will vary greatly, 
were the only true upkeep expenses. For alternating 
current machines the cost of upkeep is negligible. The 
authors’ experience of large alternating current generators 
was that, in a properly constructed machine well looked 
after, the bearings might be taken to last as long as the 
machine, and that, in machines exceeding 500 kilowatts 
output, and working with a maximum pressure to earth 
not exceeding 4000 volts, the risk of breakdown was very 
small; but with machines working at higher pressures 
than this, the risk, though still small, increases at a 
faster rate than the pressure. With reciprocating steam 
engines the upkeep charges appear to be independent of 
the type and speed, and the risk of breakdown is now very 
small. With steam turbines the upkeep charges should 
be smaller still, but there is little information available. 
The cost of upkeep of water turbines is almost entirely in 
the replacement of bucket wheels, and depends largely on 
the quality of the water used. The figures available for 
gas engines show that the parts which wear are the same 
as in a reciprocating steam engine, but that the upkeep 
costs are somewhat higher in some types of engines, 
owing to the complexity of the valve gear. A table was 
shown giving figures for some typical machinery. A 
comparatively large proportion of the upkeep charges are 
really for examination and overhaul, which should be done 
periodically, and bears no proportion at all to the hours 
of running. It should be remembered, the authors point 
out, that it might cost several times as much to take 
down and re-erect a machine as it did to effect the repairs 
necessary owing to wear. In their opinion, repairs and 
maintenance should be worked out on the normal power 
of the station, and not on the units generated, and should 
be compared on this basis. Any allowance for risk of 





breakdown, which was of the nature of insurance, would 
also naturally fall into the same category. They then 
gave an outline of how, according to their ideas, the cost 
of maintenance should be divided and sub-divided. 

Mr. Lackie gave some interesting statistics relating to 
the cost of repairs in his stations at Glasgow. He also 
referred to the relative increase in staff with a growing 
load. 

Mr. L. Atkinson spoke principally on the question of 
repairs. It had been his policy to rely on a good insurance 
company for emergency repairs, and by this method he 
has been able to keep the repair bill low. In his station 
of some 4000 kilowatts capacity there are never more than 
four men on duty at once. 

Mr. J. J. Bell said that at one time his repair bill was 
high, owing to having a large repair staff. He has found, 
however, that by keeping two good fitters, one for the 
engines and another for the boilers, he has been able to 
reduce the expenditure very considerably. The great thing 
is to have efticient men. When a certain portion of the 
plant breaks down they always endeavour to find out exactly 
where the weakness lies and to improve on this particular 
portion of the plant, so that the trouble shall not occur 
again. By this means he hoped to reduce the repair bill 
as time goes on. 

Mr. A. Goodwin referred to the satisfactory results 
obtained with turbines. A turbine of 1700 kilowatts 
capacity, running continuously during alternative weeks 
for two and a-half years, on being dismantled, was found 
in perfect order. As regards gas engines he was afraid 
that so far as repairs are concerned they would be much 
more expensive. 

Colonel Grompton said that he agreed with Mr. Bell 
with regard to selecting the right men for repair work. At 
Chelmsford the costs were exceptionally low for a station of 
the size, and he attributed this largely to the class of men 
employed. He also referred to the low repair bill at a 
station in “Calcutta, for which he is engineer. He 
explained that in this part the local conditions were excep- 
tionally severe, and, owing to the heavy storms frequently 
experienced, trouble had been caused by the insulation of 
the machines breaking down. He said that it was expedient 
to endeavour to strengthen the weak parts of a plant when 
under repair, and pointed out that it was unfortunate 
that the account of improvements went to the cost of 
upkeep. 
Mr. H. R. J. Burstall, in replying, expressed his regret 
at the unavoidable absence of his colleague, Mr. High- 
field. He said that Mr. Lackie’s figures agreed very 
closely with several London stations. He also referred 
to the high standing charges of London stations. One 
thing that had caused him considerable surprise was that 
the statement made concerning the impossibility of con- 
structing a machine with closed slots, which will work at 
a pressure of 10,000 volts to earth, had not been disputed. 
It was a fact which they had learnt from bitter experience. 

This section held no meeting on Thursday, 








THE ENGINEERING STANDARDS COMMITTEE. 


RAILWAY ROLLING STOCK, 

Tue British Standard Specifications for Materia! used in the 
Construction of Railway Rolling Stock—-Report No. 24—have 
been revised, and will shortly be issued. The principal directions 
in which the various specifications contained in this volume have 
been revised are indicated below :— 

The use of test piece C, having a gauge length of Zin. and an 
area of } square inch, has been permitted in Specifications 1, la, 
2, 2a, 3, and 3a for locomotive carriage and wagon axles. 

In the specification for steel castings—Specitication No. 10—-the 
number of tensile and bend tests required for wazon wheel centres 
has been reduced, as it was considered that the quantity asked for 
under the existing specification was somewhat in excess of that 
usually ob‘aining in general practice. For locomotive wheel 
centres cast with heavy balance weights it has been made per- 
missible to reduce the height of the fall in the drop test. 

In connection with the specifications for copper and brass tubes 
for locomotive boilers—Specifications Nos. 13 and 14—an alter- 
native drifting test has been added to the clause dealing with the 
bulging test. 

The principal alterations in the specifications dealing with steel 
plates for locomotive boilers, locomotive frames and carriage and 
wagon frames, are in connection with the new Staudard 4 diameter 
test piece for bars of over lin. diameter. This shorter test piece 
has been introduced to reduce the amount of material required 
for testing and the amount of turning down when such is 
necessary. 

In the case of rivets a temper bend test of the rivet steel has 
been added. 











NAVAL ENGINEER APPOINTMENTS, 


THE following appointments have been made at the Ad- 
miralty :— 

Engineer-Commanders.—A. E. Straw, to the Aquarius, on com- 
missioning ; A. V. Blake, to the New Zealand, and H. J. Coad, to 
the Mars, on recommissioning ; R. W.: Martell, to the Victory, 
additional, for the Fox ; 8. Rawling, tothe Renown; A. E. Travis, 
to the Sentinel, on recommissioning ; H. F. Daves, to the Path- 
finder, on recommissioning; F. Marshall, reappointed to the 
Barham, on promotion. 

Engineer-Lieutenants.—H. E. Brook, to the Topaze; W. Stokes 
and C., C. A. Stuart, to the New Zealand, and H. E. Wolfe, to the 
Mars, on recommissioning; A. E Ewart, to the Glory, and J. 
Maxwell, to the Pembroke, additional, as second assistant to the 
manager engineering department, Chatham Dockyard; J. B. 
Wilshin, to the Excellent, additional, for instruction in hydraulic 
gun mountings and for charge of engineer stores, and E. EK. Lewis, 
to the Hecla, for the Flirt ; H. H. Gordon, to the Blenheim ; C. H. 
Johnson, to the Sentinel, on recommissioning ; W. Begg, to the 
Pathfinder, on recommissioning ; J. A. Anderson, to the Blenheim, 
for the Ettrick. 

Engineer-Sub-Lieutenants.—W. H. Pudner, to the New Zealand, 
and G. Hick, to the Mars, on recommissioning. 








THE ENGINEERING GOLFING SociEry.—At a general meeting of 


| the Society held at the Westminster Palace Hotel on Monday last, 


a set of rules was framed, and the following officers elected for the 


| current year :—Captain, Mr. J. W. Jacomb-Hood ; treasurer, Mr. 


R. W. Hammond ; committee, Messrs. J. F. Albright, B. Hall 
Blyth, E. B. Ellington, E. L. Mansergh, F. J, Walker, Prof. 
Cormach, Dr. J. H. IT. Tudsbery, and Dr. Hele Shaw; Hon. 
Secretary, Mr. Seymour Price Williams, 5, Victoria-street, 
Westminster, 8. W. 
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RAILWAY MATTERS. 


Iv is proposed to increase the carrying capacity of the 
Moscow and Kursk Railway by expending £270,000 on the line. 


A NEW station at Salisbury-road, between Brondesbury 
and Kensal Rise, is to be erected at once on the North London 
Railway. 

Tue traffic receipts of the Geneva tramways for the 
month of May, 1907, amounted to £5499, an increase of £527 
compared with 1906, 


On Saturday, June 22nd, the opening day of the Charing 
Cross and Hampstead Railway, 150,000 passengers were carried on 
the railway free of charge. 


Tur Midland Railway Company is about to erect a new 
goods shed and stables at Luton. The shed will be of unusual 
dimensions for a town of this extent. 


WE hear that the construction of the Saldanha Bay- 
Porterville Road Railway, Cape Colony, is being strongly opposed 
by the Government Railway Committee. 


Tue Italian State Railway has bought 200,000 tons of 
American coal, to be delivered at Genoa at 23s. 6d. per ton. The 
Welsh coalowners, it is said, asked 25s, 6d. 


Tuer Genoa Electric Tram Company proposes to con- 
struct lines on private roadways, only using the public roads at 
crossings. The estimated cost is £2,000,000. 


Amonast the most urgent needs of Greece is the linking 
up of its railway system with the rest of Europe. Some progress 
towards this end has been accomplished during 1906. 


In Hungary the narrow-gauge railroads are of fifteen 
different gauges, from 18in,. to 39gin. The Government have now 
decreed that henceforth such railroads may be built of only two 
gauges, 70 cm. and 76 cm. = 274in. and 30in. 


Tue first task set for the new central office of the 
Prussian State railroads is a thorough examination of the rules 
and regulations for the different branches of the service, with a 
view to such a revision as will secure greater clearness and 
uniformity. 

An electric tramway service will probably be started in 
Shanghai this month. A native paper has been urging the Chinese 
guilds to organise a boycott of the trams, and it declares that the 
dangers from the speed of the trams and live wires must cause 
innumerable fatal accidents. 


Tux new Great Western Railway engine shed at Oxley 
sidings, near Wolverhampton, which has been erected to accommo- 
date nearly 1€0 locomotives, was recently inspected by numerous 
railway officials. This building will now be gradually brought into 
use to relieve the old sheds adjoining the Stafford-road Works. 


AN experimental railroad for testing signalling devices, 
materials used in track construction, and different types of motor 
cars for railroad use, has been built by the railway department of 
the German Government. The road is double-tracked, and is 
oval-shaped, having a length of 5760ft. The straight stretch is 
about 800ft. long. 


We hear that a meeting was recently held in Pittsburg 
to discuss the feasibility of establishing there a museum of railway 
relics of historic interest. It was pointed out that early engines 
possessed for young engineers considerable educational interest, 
and that there should be no difficulty in establishing « really 
valuable collectiom 


On Tuesday, June 18th, a 15ft. rail from the Leicester 
and Swannington Railway, together with three stone blocks—dated 
17th July, 1832—were placed in position in the yard on the 
Princess-street side of the Leicester Museum. A few feet of the 
Roman stone track as used on the Fosse-road is also laid down as 
originally employed. 


Ir is understood that the Benguella Railway, Portu- 
yuese South Africa, will be pushed on as rapid’; as possible to 
Katanga. where extremely valuable deposits of copper and other 
ores await development. The other South African systems, it is 
alleged, will in no sense be adversely affected by the development 
and inter-communication in Central Africa. 


RepvortinG on the subject of the speed of the London 
County Council electric cars at the meeting of the Shoreditch 
Borough Council, the Highways Committee expressed the opinion 
that the limit of 16 miles an hour tor Kingsland-road and Shore- 
ditch High-street was excessive, and they recommended that the 
attention of the Board of 'l'rade should be drawn to it. 


Farty in 1907 the French Government published a 
decree promulgating a convention signed at Paris on August 18th, 
1904, and an additional protocol dated March 8th, 1905, between 
France and Spain for connecting the two countries by a railway 
system passing through the Central Pyrenees. This system will 
comprise three lines :—(1) From Oloron to Jaca; (2) from St. 
Girons to Lerida ; (3) from Ax-les-Thermes to Ripoli. 


Tut London County Council have given notice to the 
Hackney Borough Council of their intention to proceed with the 
electrification of the tra:uways in Mare-street, Clapton-road, Upper 
Clapten-road, Lauriston-road, Graham-road, Dalston-lane, Ball’s 
Vond-road, &e. The Borough Council are considering whether 
the maximum speed of the County Council tramcars on the Stoke 
Newington route, viz., 16 miles an hour, cannot be reduced. 


AccorpinG to the Iron Age, the gyroscopic action of 
revolving armatures in street railroad cars has a tendency to 
sustain the car in the line of motion and consequently to resist 
strongly any attempt to swerve it from that line. It is believed 
that the present formula used for the elevation of the outer rail in 
steam practice may not be applicable to high-speed electric railroad 
practice, particularly when the armature is not mounted on the 
axles of the car. 


Tue Hudson and Manhattan Railroad announces that 
it is expected by 1st October to operate the line from Hoboken to 
Fourteenth-street and Sixth-avenue, New York. The first of the 
tireproof cars has been delivered. The two lower tunnels to extend 
from the Pennsylvania Railroad station in Jersey City to the 
terminal building at Church and Cortlandt streets, which it is 
hoped to have ready for occupancy by Ist May, 1908, are about 
75 per cent. completed. 


Tur Tramways Committee of the Bolton Corporation 
recently conducted a series of trials with a petrol-electric motor 
omnibus, with a view to finding out whether it would meet the 
heavy demands of a rough, steep stretch at Darcy Lever and 
Brownlow Fold. The vehicle is constructed to carry 34 passengers 
~—18 outside and 16 inside. It is of 30 horse-power, weighs 4 tons, 
and its chassis cost £900. During the trials the maximum load 
carried at any stage was 22 persons. 


A mass meeting of railwaymen from various parts of 
Norfolk held on Sunday last in Norwich passed a resolution approv- 
ing of the all-grades movement and promising to support it. Mr. 
Bell, M.P., gave a long address, and said railwaymen felt they 
ought to have the power to send their accredited representative 
before the directors to present their grievances, as was the case 
with all other organised trades. It was time, too, there was a 
review of the conditions of labour, a reduction of hours, and 
increase of wages. The rank and file were heartily in favour of the 
movement, and would stand by it whatever the result. 








NOTES AND MEMORANDA. 


THERE are said to be at present 250,000 miles of cable 
in all at the bottom of the seu, representing £50,000,000. This 
works out at about £200 per mile to make and lay. 

Tue United Steel Company, Canton, O., recently made 
a heat of about 30 tons of vanadium steel, which is claimed to be 
the largest heat of this class of steel thus far made. 

In the five months ending May 31st last, 6,939,828 tons 
of coal and 125,876 tons of coke were shipped from the Tyne, as 
compared with 6,807,281 tons of coal and 124,050 tons of coke in 
the corresponding period of last year. 





CrmentT for fastening iron to marble may be made of 
30 parts of plaster of paris, 10 parts of iron filings and 1 part of 
sal ammoniac, mixed with vinegar to a fluid state, As the mixture 
hardens quickly, it must be prepared for immediate use. 

AccoRDING to the Engineering and Mining Journal 
greater working stresses can be taken by the use of steel chains 
of the same weight than is possible with malleable chains. 
The natural defetts and flaws to which malleable castings are sub- 
ject are avoided in the use of steel. 


THE exports of coal at the port of New York in 1906 
were small, consisting of 77,000 tons of anthracite and 36,000 tons 
of bituminous, destined principally to Cuba, Bermuda, and the 
West Indies. Over 5,125,000 tons, valued at £3,240,000, were 
supplied during the year at different ports in the United States as 
fuel for steam vessels, 


A totaL of 1,250,541 tons of foreign iron ore was im- 
ported into Belgium during the four months ending with April last, 
as compared with only 1,184,940 tons in the corresponding period of 
last year. There has also been an increase in the exports of Belgian 
iron ore—from 134,386 tons in the first four months of 1906 to 
150,523 tons in the four months ending with April last. 


ANODE rays can now be obtained without heating the 
anode by using very low pressures. They cause the glass to 
fluoresce green ; if they fall on a salt the lines of the metal are 
given. Their path is apparently independent of the position of 
the cathode, and they carry with them the salt_of which the anode 
is formed, They appear to possess most of the properties of canal 
rays. 

By covering the Loiler setting with a layer of asbestos 
cement, pasting over this a canvas, and painting the whole with a 
heavy coat, an American engineer, has, it is said, been able to 
effect a saving of about 12-5 per cent. of his coal bill. It is stated 
that thoroughly coating the brickwork with red paint so as to fill 
the pores will cause a considerable saving of fuel in almost any 
boiler. 


In Ohio during 1906 there was one life lost for every 
214,279 tons of coal mined, whereas in 1905 it was 226,628 tons, 
showing, states the Lnyineeriny und Mining Journal, the increased 
danger to which the miner of the present p ha is subjected, and the 
necessity for new mining legislation in -order properly to protect 
those who work underground. There was one life lost for every 
366 persons employed. 


THE longest single-span bridge in concrete in the world 
is now in course of erection over the Wissahicken ravine, near 
Philadelphia. The central span of this bridge will measure 233ft., 
and there are four smaller spans cach of 55ft. The total length of 
the complete structure will be 520ft., and the width 66ft. The 
height of the roadway above the bed of the creek will be 125ft. 
The cost is set down at £51,200. 


In the electrolysis of fused sodium nitrate the best 
yields of nitrate and oxide are obtained with graphite electrodes. 
Rise in temperature, or increase in the current density, gives a 
better yield, and direct current is better than alternating. An 
increase in voltage diminishes the yield. Superiznposed on the 
action of the current is the reducing action of the powdered 
graphite formed from the electrodes during electrolysis. 


ExpeERIMENTs by a chemist of Bessemer, Colo., says 
the Hugineer, Chicago, seem to show that from one species of 
cactus a vegetable juice is extracted which when used in feed- 
water of boilers will eliminate the scale-forming constituents. 
The exact formula for making the compound is a secret, but it is 
to be exploited and manufactured for market at a cost estimated 
to be considerably less than that of the usual chemicals. 


In a novel method of toughening metals lately intro- 
duced the metal to be treated is placed in a closed retort with a 
small quantity of mercury ; the retort is subjected to pressure, and 
as it is heated to a point below melting temperature, a current of 
electricity is passed through the metal. Besides increased tough- 
ness, greater resistance to sea-water corrosion is imparted. The 
hardening is especially adapted for iron and steel, but is claimed 
to be useful for other metals, 


INVESTIGATIONS made on the distribution of the 
magnetic field and the flux of induction in a bundle of conducting 
wires forming the core of a solenoid traversed by a sinusoidal 
current or the discharge of a condenser, show that the period of 
the discharge is proportional to \/ 43, where u« is the premeability 
and 6 the specific resistance «f the material of the core. Thus the 
period is reduced from unity to 0-042 by substituting a copper 
core for an iron core. 


THE experiments recently made in Vienna by Pro- 
fessor Reithoffer, in conjunction with Herr Morawetz, a clock- 
maker, to introduce a system of regulating public clocks by means 
of wireless telegraphic impulses have, it would seem, proved suc- 
cessful, A clock on this principle was tested on May 3rd by Mr. 
Klose, and was found to be wholly uninfluenced by stray currents, 
and kept perfect time in accordance with the regulating clock 
3-72 miles distant, which controlled its movements by wireless 
telegraphy. 

To find how many electric lamps are required to light 
a room the Brush Bulletin gives the following formula :—Multiply 
the average length in feet by the average width in feet. Suppose, 
for instance, that the result is 250 square feet. If it be an import- 
ant room, say, a drawing-room, allow a quarter of a candle-power 
to each square foot, according to the decorations. About four 
lamps of 16 candle-power each or eight lamps of 8 candle-power 
each would suffice for this room unless it had a very dark shade of 
paper and furniture, 


THE suggestion has been made that the application of 
the Gayley dry air process would do much toward meeting the 
cond tion of B steel prevalent among some railway 
engineers. 





The mixer used has in one direction thoroughly mini- 
mised one source of fluctuations in the character of the metal. 
The range in silicon contents in the iron charged in successive heats 
has become very narrow, but the conditions are rarely identical day 
after day in temperatures, and the one variable factor is the 
amount of moisture introduced with the blast. 


ELEcTRIcAL air filtration is suggested by an experi- 
menter, who has discovered that a body positively electrified to 
100 volts or over will, if placed in a sooty atmosphere, become 
covered with soot in a day, while a negatively charged body 
remains comparatively clean. In an application of this discovery 
to the fan intake of a ventilating system, a sheet of wire gauze 
was inserted in the intake flue, and electrified by connection to 
the positive of a 250-volt supply main. The gauze is reported to 
have extracted large quantities of soot from the air. 





MISCELLANEA. 


Tue Farsley District Council has applied for an 
extension of time in which to transfer or lease its Electric Lighting 
Provisional Order. 

PumMPING operations in connection with the re-opening of 
Great Wheal Busy Mine, Blackwater, have been commenced, the 
engices having been tested on Saturday. , 

Ir is reported that efforts are being made to establish 
a steel works union in St. Petersburg on the lines of the Stahlwerks 
Verband, but adapted to suit Russian trade conditions. 

Tue Italian Minister of Marine has brought in a Bill 


for the purpose of establishing seven stations of wireless telegraphy 
in Eritrea ; two of the stations are to be of extraordinary power. 





At a Meeting in Newcastle on Saturday last in connec- 
tion with the proposed strike of engineers in the Tyne and Tees 
district 931 voted against and 548 for stopping work on June 29th. 


Wuitst sinking operations were in progress at a new 
pit at Fredville, near Canterbury, on Saturday, June 15th, an 
a of water took place, flooding the workings to a depth of 
150ft. 

Tur authorities of Shanghai, one of the busiest towns 
in China, have passed a by-law allowing motorists to maintain a 
speed of not more than thirty miles an hour while passing through 
the city. 

Ar arecent meeting of the Manchester trade union 
colliers resolutions were passed in favour of urging upon their 
representatives in Parliament the necessity for supporting the 
Mines Eight Hours’ Bill. 


Tue chairman of the Belfast Harbour Board, at the 
Commissioners’ statutory meeting, stated that plans had been sub- 
mitted by Messrs. Harland and Wolff for an extension of their Bel- 
fast shipyard to cost £50,000. 


A Frencu Ministerial decree authorises the Société des 
Forces Motrices du Rhdéne to utilise the electric energy of the 
Jouage diversion for lighting three communes in the department 
of the Rhone and. one in Istre. 


In repairing the submarine cable between Iquique ard 
Valparaiso, says the H/e-tiical Times, the cable ship Faraday hauled 
up from a depth of 400 fathoms a whale entangicd in the cable, the 
evident cause of its breakdown. 


WE hear that the Shettield Chamber of Commerce has 
been discussing the National Teleph» e Company’s proposal to in- 
crease its charges in Sheffield. Apparently there was no definite 
result, as the meeting was adjourned. 


Ir is reported that the construction of the new bridge - 
over the Blue Nile at Khartoum is to be commenced directly. It 
will be three-quarters of a mile long, have a railway, roadway, and 
fuotway, and take two years to build. 


Errorts to float the steamer Ailsa, which, with a cargo 
of timber, went aground in the Channel at the entrance to Silloth 
Harbour on Friday last, have proved successful. The vessel has 
been got safely off, and is none the worse for her adventure. 


THe Wishaw Town Council has decided to raise the 
price of both gas and electricity. At present the charges are: gas, 
2s. 5d. per 1000 cubic feet, and electricity 3d. per unit. The new 
rates will be: gas, 3s. ld. per 1000 cubic feet, and electricity 34d. 
per unit, 


Tue Worcester Town Council have decided to make 
application to the. Local Government Board for sanction to a loan 
of £10,000 for a further extension of the Hylton-road generating 
station and machinery there, and laying mains and services, and 
providing meters, &c. 


On Wednesday, June 19th, a fire broke out in the wind- 
ing engine-house of the Gordon pit at Little Raith Colliery, Loch- 
gelly, Fifeshire. The roof of the building collapsed in less than 
half an hour. All the workmen below ground, however, number- 
ing between 200 and 300, made good their escape by means of 
another shaft. 


Tue Russian Council of Ministers has been asked to 
consider a project for establishing telephonic communication 
between Moscow and Nishni-Novgorud, Moscow and _Ivanoff- 
Voznessensk, Kharkoff and Yekaterinoslav, and Kharkoff and 
Bakhmut. The projected telephone lines would be laid down by 
private enterprise. 


On Tuesday last about 1500 labourers at Salford Docks 
ceased work, owing toa refusal on the part of officials to accede 
to an informal request for an increase in their wages. The men 
engaged in unloading timber commenced the trouble in the morn- 
ing by making a verbal demand for payment at the rate of 8d. 
per hour, or 6s. per day, instead of 7d. per hour, the present rate 
of pay. 

In the course of his evidence before the Paris Municipal 
Council, as to means for relieving the intense street traffic, the Pre- 
fect of Police acknowledged that the English system of keeping to 
the left instead of to the righthad many advantages, but would not 
take upon himself the responsibility of the many accidents that 
making such a revolutionary change in Paris would almost 
certainly involve. 


Waite working a coal train on the single line of the 
Hull and Barnsley Railway, which connects up the coaling ports 
with the Denaby and Cadeby Collieries, a driver on Tuesday 
noticed about fifty yards ahead a large quantity of earth coming 
on to the line. He had only time to shout to his fireman to jump 
and to apply the brakes before they reached the obstruction. 
This the engine mounted and remained on it with one end in 
the air. 


Wes hear that arrangements have been made for work- 
ing the deposit of asbestos in the Minusisk district, near the village 
of Battenei, Siberia. The deposit is reported to be rich, and all 
the local conditions favour its development. It lies in the midst 
of a populous district about 10 to 15 versts from the Yenissei River. 
This will, we believe, be the first asbestos enterprise established 
in Siberia, although Russia proper has been a producer of asbestos 
for a long time. 


TuE first practical trial of the new coaling appliances 
at the Bluff, Port Natal, took place recently. Although the power 
installation is not ready for use, and the test cannot therefore he 
regarded as finally showing the capacity of the machinery, it 
appeared to work efficiently, the average quantity shipped per 
hour being from 200 tons to 250 tons, It is expected that the pro- 
viously announced charges will probably be reduced from 10d. to 
74d. per ton for export, and from 10d. to 74d. per ton for bunkers. 


AccorDING to a contemporary, Professor Angstrom, of 
Upsala has been continuing his experiments as to the amount of 
heat given out by radium. Professor Angstrém kept a piece of 
radium bromide, 86-5 milligrammes in weight, under observation 
for sixteen months. He found that the heat emitted amounted to 
1-14 small calories per minute, or 68-5 per hour, per gramme of 
the substance, a small calorie being the amount of heat required 
to raise one gramme of water 1 deg. Cent. From this it may be 
calculated that 6 oz. of radium bromide would in one year give out 
sufficient heat to raise one ton of water from freezing to boiling 


point, 
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TO CORRESPONDENTS. 


“7 In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Jor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 


£7 All igtters intended for insertion in Tux E , or i) 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 


427 =6We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 
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REPLIES. 


D. R, anv Co. (Madras).—Your letter has been forwarded us requested. 

A M.—We have no doubt that the simple instrument you bave designed 
for clearing water gauge cocks would act perfe tly. 

M. M H—We regret we are unable to give you the information for 
which youask. Possibly the Commercial Department of the Board of 
Trade could help you. 

G T. A.—We could not give you the information for which you ask with- 
out the expenditure of a good deal of time. Why not write to a few of 
the principal contractors and ask if they have vacancies on any of their 
works? 

A. 8. (Donington).—-The Admiralty no longer permits sections of British 
ships to be published, and we have given none for many years. The 
on'y fairly recent sections are those «f the American battleship 
Alabama, given iu our issue of April 9th, 1897. 

J. B.—(1) You can get full particulars by applying to the Board of Trade, 
Marie Department Whitehall (2) The best insurance companies are 
now very particular about the men they appoint. Asa rule they hold 
first or extra first certificates. A thorough practical training is 
required. 

J. P. (Dublin).—If the Dominion Agents have given an unsatisfactory 
reply, as your letter seems to suggest, we expect the openirgs are not 
good Probably your best course would be to get the names of a few 
contractors or resident engineers and write tothem. Or you might 
try an advertisement in a Canadian paper. 

H. D. R.—(1) No other metal in common use can be hardened and 
tempered like steel. Some of the bronzes are naturally very hard, and 
cutting tools can be made from them. (2) Nickel is very hard metal 
and corrodes very slowly. It is, however, very brittle unless prepared 
with great care. Several of the alloys of copper, zinc, and tin with 
antimony are hard and but slightly corrosible. 

W. K. H. 8.—Besides those you mention the following are the principal 
firms :—Jobn Mowlem and Co., Grosvenor Wharf, Westyninster ; Sir W. 
Arr land Co., 82, Victo ia-street; John Airda dSon 37, Great Ge rge- 
st et; Sir J. Jackson, 53, Victoria-street ; Perry Bros., 2, Whitecross- 
stret. K.C.; Pethick Bros., 2, Army and Navy-mansi-ns Victoria- 
street ; Foster and Dickson, Rugby ; and Dick, Kerr and Co., Limited, 
Cannon-street. 

SecreTary.—Yes, the Lynn Works are in the United States. Several 
firms have now schemes for the education, e: couragement. and man- 
agemrnt of apprentices. Besides Clayton and Shuttl-worth we might 
mention, amongst others, the London and South-Western Raslway 
Works, Nine Elms; Yarrow’s Works, Isle of Dogs, Poplar; Scut.a 
Engine Works «+ f Richardson, Westgarth and Co.; and the Brush Com- 
pany, Loughborough. 

D. pe R.—We cannot go fully into a question of the kind here, but 
suggest that you put the question to yourself the other way round. 
What advantages has heated and compressed air over steam? You will 
find that when all the compressing and storing plant—which is more 
costly and weighs more than « battery of boilers—and when the losses 
in transmission, the mechanical troubles, and all other points are 
taken into account that, except for transmission on a small scale, air, 
in spite of its apparent advantages, is out of it. 

G. B. (Carshalton).—All the largest makers are included in the following 
list :—Bolekow, Vaughan and Co., Limited, Middlesbrough ; Cammell 
Taird and Co.. Sheffield; Dorman, Long and Co, Middlesbrough ; 
Dowlais Iron Company, Dowlais; Ebbw Vale Steel, Iron, and Coal 
Company, Ebbw Vale ; Barrow Hematite Comp ny, Barrow; Crawshay 
Bros., Cyfarthfa ; Moss Bay Hematite Company, Workington ; North- 
Eastern Steel Company, Middleshi ough ; Tredegar Jron and Coal Com- 
pany, Tredegar; Sheepbridge Coal and lron Company, Chesterfield ; 
Steel Company of Scotland, Glasgow. 


INQUIRIES 
HORN’'S TACHOMETERS. 
Sir,—I should be obliged if any of your readers could give me the 
pame and address of the makers of Horn’s Tachometers and Tachographs. 
June 26th, B. 








MEETINGS NEXT WEEK. 





Raitway Cius.—Thursday, July 4th, at 3.30 p.m., members will meet 
at Swannington Station, Leicestershire, and will visit the Pumping En- 
gine, also the Charnwood Forest Canal and the Coleorten Railway. 
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Wheel and Rail. 


We fear that the facts brought out during the 
recent discussion on wheel and rail at the Insti- 
tution of Civil Engineers donot redound to the credit 
of those concerned in the design of the rolling 
stock of railways worked by electricity. It is 
admitted on all hands that the rails wear out with 
disastrous rapidity ; but it does not appear that the 
reason why has gone home to the intelligence of the 
responsible authorities. The facts lie in a nutshell. 
While the Metropolitan, for example, was worked 
by steam locomotives, rails had a life measured by 
years. The introduction of electric traction has 
resulted in shortening the life of the rails to months. 
No one supposes that electricity, per se, has any 
influence. The permanent way has not been 
altered ; the rails are of the same texture, weight, 
chemical composition as before; the only element 
changed is the construction of the rolling stock. 
Common sense leads, of course, directly to the 
logical conclusion that the rolling stock is in fault, 
and that to it, and to nothing else, must we look for 
an explanation of the speedy destruction of the 
permanent way. 

Now, sofaras is known, the stock has been designed 
by mea with no traction experience outside tramways. 
They are electricians first, and railway engineers a 








long way afterwards. Their contention is that the 
rail is in fault ; but as pointed out by Mr. Burnett 
whose long ‘experience as Locomotive Super- 
intendent of the Metropolitan Railway enables 
him to speak with authority, the rolling stock is 
wrong. The bogies are too short, and when the 
brakes go on they can no longer radiate to a curve. 
The grinding away of check rails is almost unpre- 
cedented ; the wheels are far too small ; and it does 
not appear that adequate side play has been left 
between the axle-boxes and the horn plates. We 
venture to assert that had experienced railway 
engineers or carriage superintendents been con- 
sulted, the rolling stock would not have been just 
what it is. It may, perhaps, be argued that when 
electricity is used for traction, only small diameter 
wheels and short bogies are admissible. If we are 
to regard present designs as final, then so much the 
worse for electric traction. Our own view of the 
question is that it is not electricity, but the 
designers who are responsible. As one speaker 
said in the course of the discussion, a fatal mistake 
was made when tramways were selected as a 
precedent instead of railways. 

Mr. Mallock’s paper carries our memory back to 
an inquiry made more than forty years ago on the 
Great Eastern Railway to ascertain the area of 
contact between a driving wheel and a rail. Much 
difficulty is met with in doing this. The adhesion 
of locomotives was discussed at great length before 
the Society of Engineers in November, 1865. The 
general result was that the area of contact might 
be taken as about half a square inch with a new 
tire and a new rail, the load being about eight tons; 
but the condition of the rail and of the tire so modi- 
fied results that the only thing certain was that 
the loading always exceeded the elastic limit of the 
materials, which therefore ought to crush. Two 
reasons were brought forward to explain the fact 
that crushing did not take place in the ordinary 
sense of the word. The first was practically 
identical with that advanced last week by Mr. 
Hopkins, namely, that a suddenly applied and 
removed stress could be borne, which could not be 
sustained for an appreciable time. The time ele- 
ment was introduced, and it was said that the metal 
had not time to give way. This explanation, how- 
ever, could not deal with the case of an engine 
standing at rest on the rails. The explanation of 
the reason why crushing does not then go on will 
be best understaod by supposing a case. Let us 
imagine that we have a hard rail, and that on it we 
place a small rectangle of steel, with, say, an area of 
half a square inch—the rectangle is one-fourth of 
an inch thick. If, now, we apply a load of, say, nine 
tons to this, deformation will take place, the steel 
rectangle flattening and spreading. But let us 
suppose that an excavation is made in the rail head, 
and the rectangle accurately fitted into this excava- 
tion ; then deformation cannot occur, because the 
rectangle, being encastré and supported all round, 
cannot spread. In other words, that portion of a 
rail which carries the load, whether constant or 
momentary, is so bound together by the surround- 
ing portions of the rail head that it cannot give 
way. 

The rails in a tube are spared the effect of 
hammer blow, and in so far ought to be the better 
off than when carrrying a steam locomotive. That 
they are not is proved by their short lives. No one 
in the course of the discussion said anything about 
slip. It seems to be taken for granted that only 
steam locomotives slip. Now the slipping on tram- 
ways is very heavy, and in damp, greasy weather it 
is only by the profuse use of sand that moderate 
inclines can be surmounted. There is every reason 
to believe that a great deal of slipping goes on in 
tubes, and that no one knows anything about it. 
No doubt the wear and tear of rails in tubes is 
undergoing careful inquiry; but one of the first 
steps of that inquiry should consist in fitting 
counters to the bogies, so that the total number of 
revolutions made per mile by the driving wheels 
may be known. A 3ft. wheel makes about 560 
revolutions per mile. If it is found that it makes 
600, the difference is slip. The test is so easily 
and cheaply made, and the result would do so much 
to eliminate or establish the existence of one potent 
factor, that it is scarcely possible that the experi- 
ment will not be made. It appears to us that, in 
one sense, tube rolling stock has been designed 
on quite too insignificant a scale. It has been 
looked upon as a species of toy rather than plant 
which must do very hard, continuous work. What 
the cost of maintenance may be there is no means 
of judging yet, because most of the lines are quite 
new, and of those that are not no detailed reports 
have yet been made public. There is, unfortunately, 
no reason to believe that they will be moderate. It 
should, for example, be carefully kept in mind that 
the wear and tear, which are so excessive, cannot 
be confined to the rail. Files will not last for ever. 
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Flanges cannot punish check rails and go scot free. 
The rail will certainly retaliate. 

The imperative need of the moment is more 
flexibility in the rolling stock. To put in harder 
rails is to treat symptoms, instead of attacking the 
agency to which the symptoms are due. It would 
appear that the bogies are too tight to gauge; they 
are far too short in the wheel base; in some cases 
they are made without any traversing gear; they 
are not sufficiently braced diagonally, and the 
parallelism of their axles is not fully maintained. 
There ought to be no difficulty in designing bogies 
on the Bissel truck system, which always gave 
great satisfaction as fitted to the steam locomo- 
tives. The brake gear needs complete remodelling. 
Much of the worst wear and tear takes place in 
stations which are on curves. No one during the 
discussion had a single word to say in favour of 
the brakes as now fitted. Indeed, not one argu- 
ment in favour of the existing rolling stock was 
heard. It was assailed in several quarters, but the 
attacks were received in silence.. No man had any- 
thing to say in defence of designs which are doing 
so much to render themselves intolerable, that 
nothing, we suspect, but lack of funds prevents the 
introduction of very substantial alterations. 


Coal Prices and Exports. 


THE outlook for coal consumers throughout the 
country is far from promising at the present time, 
on account of the large increases in prices which 
have taken place in recent months, and which have 
no prospect of undergoing a reduction within a 
conceivable period. All classes of consumers, 
whether engineers, manufacturers, or railway and 
gas companies, together with the users of coal for 
domestic purposes, are affected more or less by the 
upward movement, which started about the time 
when the export duty on coal was abolished at the 
end of last October, and which is very prominently 
connected with the transactions in foreign markets. 
The coal trade was one of the last branches to 
participate in the general improvement in manu- 
facturing and industrial enterprises during the past 
two years, but it has made a considerable advance 
in a comparatively short period, and is doubtless 
producing a golden harvest for the coal owners. 
During the five years and a-half of the operation of 
the export duty on coal the impost yielded to the 
National Exchequer, as recorded in a Treasury 
return, a total sum exceeding £11,000,000. Now, 
if this amount was paid by the coal owners or 
exporters, as has always been their contention, it 
will be obvious that the removal of the tax has 
released them from a very severe financial burden ; 
but it is by no means certain that they were called 
upon actually to defray all, or any, of the shilling 
per ton duty on coal of the value of six shillings per 
ton and upwards. lf, however, the coal owners’ 
view of the position is accepted as the correct one, 
they are deriving a double advantage at the present 
time—first, by not having to pay the export duty ; 
and, secondly, by reason of the large increase both 
in home and export prices. On the other hand, the 
wages of the coal miners in most of the producing 
districts have been raised in recent months, and 
industrial peace is assured in the federated area 
and in South Wales for the next two or three years, 
owing to the binding agreements between the coal 
owners and the miners. In May alone, according 
to the memorandum of the Board of Trade, no less 
than 270,000 coal miners received an advance in 
wages, or a total of nearly one-third of the aggre- 
gate number of miners employed throughout Great 
Britain. 

The geueral improvement in the trade of the 
United Kingdom, and the increase in the wages of 
the miners, are not the only causes which are 
responsible for the augmentation in the prices of 
fuel to inland consumers, as the shipments to other 
countries have largely contributed towards bringing 
about the present situation of affairs. In fact, the 
period of industrial prosperity also prevailing in 
certain continental countries stimulated the exports 
of British coal during 1906, and it has continued to 
operate in this direction in the first six months of 
the current year. Even the defunct export duty, 
which the coalowners declared was hampering the 
trade, failed to arrest the progress of the shipments, 
seeing that the exports of coal increased in every 
financial year during the time the tax was in force. 
The abolition of the impost at the end of last 
October only left two months of 1906 free from its 
operation. Yet the total exports of coal in that 
year, exclusive of bunker fuel, amounted to 8,400,000 
tons in excess of the exports in 1905, which in turn 
exhibited an increase of 1,100,000 tons over the 
preceding year. But exceptional circumstances 
existed in 1906 on account of the industrial 
prosperity in Germany, Belgium, and Italy, and the 
disaster at the French colliery at Courricres, and 





the subsequent general strike of coal miners in the 
Nord and the Pas de Calais. It was consequently 
possible for exporters to maintain the exports of 
coal to Germany at 7,600,000 tons in 1906, or, 
practically, the same quantity as in the preceding 
year, which was specially advantageous to British 
exporters owing to the strikes of coal miners both 
in Germany and Belgium. An enormous advance 
of 2,700,000 tons took place in the coal shipped to 
France in 1906, and augmentations were also 
recorded in the case of Italy, Holland, Belgium, 
Sweden, and other countries. The progress has 
continued this year, and in the first five months the 
exports show an increase of 2,100,000 tons over the 
corresponding period of 1906, of which about 80 per 
cent. represents additional quantities forwarded to 
Germany, France, Holland, and Belgium. 

The continued expansion in the exports of coal is, 
without doubt, a gratifying event to producers, 
although, it is to be feared, that in the promotion 
of the foreign trade in this raw material the needs 
of home consumers are not receiving all the atten- 
tion they deserve, especially in the matter of prices. 
It is, perhaps, easy to understand the development 
of the export trade to countries which either have 
no native supplies of coal or an_ insufficient 
quantity for their own requirements, as, for instance, 
France, Italy, Spain, Holland, and certain other 
countries; but it is difficuli to comprehend why 
every endeavour should be made to increase the 
exports to any country which has ample supplies of 
fuel within its own frontiers, when by so doing the 
exporters cannot derive any permanent advantage. 
Year in and year out during the present century 
our coalowners have complained of German com- 
petition and loss of markets, and they have,in some 
cases, been supported by consular statements 
recording arrivals of German coal at foreign ports. 
While losses may have been incurred in particular 
cases, the export trade, as a whole, has not 
suffered, as is demonstrated by the annually 
increasing tonnage of shipments. But the coal 
exporters themselves, unconsciously as it may appear 
to them, are simply placing facilities in the way of 
their German rivals, as every ton of coal forwarded to 
Germany releases a ton of German coal for the export 
market. In other words, if less British coal were 
sent to Germany, the latter country would be com- 
pelled to use at home a larger quantity of its own 
production instead of exporting it. It is unfortunate 
that British coalowners have failed to recognise 
the importance of the weapon with which they 
have armed their commercial rivals, and which 
they are now strengthening month by month. 
Certain classes of users have to pay for the privi- 
lege of involuntarily supporting this reckless com- 
petition, and it is, perhaps, not going too far to 
assert that all consumers at home are being drawn 
upon to contribute heavily towards it at the present 
time. 


The ‘Safety of American Railways. 


One of the most striking proposals in the report 
of the Interstate Commerce Commission on 
American Railways, to which we refer on another 
page, is that a body with similar powers to our 
Board of Trade should be appointed to inquire into 
all railway accidents. The proposal must, of 
course, appeal to the English mind, but when we 
consider that something approaching two score of 
accidents occur daily in the United States, we 
cannot but feel that enormous difficulties present 
themselves. To deal with only the most serious of 
these accidents would mean a large staff. Such a 
staff could, no doubt, be found, but its members 
would not be of either the mental or moral calibre 
that is necessary if such inquiries are to be con- 
ducted on the lines of the British Board of Trade. 
It is to be feared that the proposed investigating 
officers would be drawn from railway servants, who, 
whilst excellent at their own particular work, are 
very departmental, often prejudiced, and either 
patronising or austere. In addition to this, it must 
be remembered that the railway companies are not 
likely to assist in the investigations. We should 
not expect to find any such cases as that in March 
last, where the Tralee and Dingle Company left a 
derailed engine 77 s¢tw until the Board of Trade 
Inspector had seen it. But, supposing such 
difficulties overcome, would any good result, 
as long as American railroads are indifferent to 
blame, and even penalties, and the public are 
long-suffering and with short memories? The fact 
is that the real cause of the terrible record of 
disaster on American railroads—a record that gets 
worse year by year, notwithstanding improved 
facilities and more safety appliances, and out of 
proportion to the great increase of trattic—does not 
lie in the want of safety appliances, of the block 
system, of automatic couplings and continuous 
brakes, and so on, nor will the record be appreciably 





reduced should accidents be inquired into by an 
independent body. The need of American rail- 
roads is discipline and respect for orders. A recent 
issue of the Radiway Age says on this subject :— 
“Reference to recently published statistics from 
various sources shows:—(1) That in the five years 
that the railways have made reports to the Inter- 
state Commerce Commission over 70 per cent. of 
the serious collisions on American railroads have 
been due to the negligence of trainmen and engine- 
men; (2) that where serious collisions havo 
occurred on lines protected by block signals 94 per 
cent. of these have been due to negligence of train- 
men and signalmen ; (3) that of all the train acci- 
dents in 1906 on the Erie Railway 95 per cent. 
could have been avoided had every employé con- 
cerned done his full duty.” As long as men are 
not only indifferent to their reputations, but to 
their own limbs and lives, and those of their 
passengers, inquiries can do little good. Until 
discipline is enforced improvement cannot be 
expected. 


Port Authorities and the Future Development of 
Shipping. 


THE discussion on Lord Pirrie’s paper read before 
the Engineering Conference at the Institution 
of Civil Engineers last week did not elicit 
from the representatives of shipping interests and 
harbour engineers any definite forecast of what the 
future requirements of shipping are likely to be. 
All the, speakers apparently avoided committing 
themselves to any definite statement of future 
policy, and Lord Pirrie himself, in his paper, gave 
no indication beyond the vague statement that we 
may rest assured that still larger ships will be built, 
and the increase will be stimulated by the provision 
of greater facilities in the direction he indicated. 
The only attempt to lay down a definite policy to be 
followed was that made by Sir Fortescue Flannery, 
who gave it as his opinion that future dock exten- 
sions and harbour improvements should be made with 
an increase of 25 per cent. on present limits in view. 
Obviously, this general statement cannot be followed 
to the letter, and it is impossible of application in 
many cases. Many harbour authorities following 
Sir Fortescue’s advice, would find themselves bur- 
dened with immediate capital expenditure, hopeless 
of remunerative return. We fear such advice must 
be taken as a counsel of perfection. Sir William 
White’s suggestion, that provision should be made 
in the future with especial reference to a large rela- 
tive increase in the beam of ships, is well worthy of 
careful consideration, and, in connection with the 
rapidly increasing class of large cargo steamers, it 
is particularly important. The work that has been 
carried out in recent years at many of our home 
ports is worthy of all praise, and when we consider 
the conditions of such rivers as the Mersey, Clyde, 
and Tyne only a few years ago in comparison with 
what they are at present, the improvement is 
striking indeed. These three rivers will before long, 
it is hoped, have a minimum depth of 30ft. at low 
water in channels which fifteen years ago barely 
existed at that state of the tide. But besides pro- 
viding a sufficient depth in the navigable channels, 
the question of increased dry dock accommodation 
has to be faced, and the construction of docks 
as large, or larger than, those recently made or 
about to be commenced at Liverpool, Southampton, 
and Belfast will have to be undertaken at other 
ports if harbour authorities and harbour engineers 
are to keep pace with the advance of shipbuilding. 
Another matter of importance was referred to by 
Lord Pirrie in his paper and by many of the 
speakers who took part in the discussion on it— 
that is, the attitude of the Admiralty in reference 
to the use of commercial dry docks by battleships. 
Generally speaking, hardly any commercial dock 
can accommodate a large modern battleship, owing 
to the special appliances and details of design 
necessary in docks intended for the latter class of 
vessel. Such accommodation could be readily pro- 
vided in new commercial docks at a moderate 
ad litional cost; but it is obviously unfair to expect 
commercial undertakings to provide those special 
features unless the Government is prepared to assist 
in the cost. Hitherto the Admiralty have abstained 
from co-operation with harbour authorities in the 
matter ; but there does appear to be scope for 
development in this direction, to the mutual 
advantage both of the Royal Navy and _ port 
authorities. 


Railway Companies and the Unions. 


Tuer railway men who gathered in conference at 
Birmingham on Monday and Tuesday are to be 
congratulated on the temperate decision to which 
they came. The issue before them was practically 
peace or war. It was whether, as a protest against 
the determination of the railway companies not to 
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recognise the Amalgamated Society of Railway 
Servants as the official spokesman of all railway 
servants, they should hand in their notices. 
Against that course Mr. Bell very wisely 
persuaded them, and in the issue his advice 
was adopted by a very large majority. Had the 
belicose wishes of the minority carried the day 
trade and commerce would have been hopelessly 
disorganised, and- the railway companies would, 
perhaps, have lost millions of money; but the 
men would have alienated public sympathy, and 
they would have deferred consideration of their 
claims to a far distant date. The trustworthiness of 
her railway servants is one of the things upon which 
Great Britain prides herself, and she is always ready 
to listen to any grievances they honestly have, and, as 
far as may be, to set them right. But in the 
present instance the grievance is of a very abstract 
and dubious kind. It is doubtful if the public 
would sympathise with it at all. There is no denial 
of the fact that railway servants who have com- 
plaints to make or concessions to ask can now 
approach their superior officers in succession, from 
the lowest to the highest, and probably the large 
bulk of the men are perfectly satisfied with this 
method of getting their cases heard. It is only the 
minority which wishes—and there is, of course, noth- 
ing unreasonable in their wish—to see their union 
recognised as an official mouthpiece which would 
settle all questions that lent themselves to such 
treatment on the principle of collective bargaining. 
The companies refuse to fall in with this proposal, 
on the grounds that the union does not represent a 
fair proportion of the men. That was the issue 
at stake at the conference, and it was practically 
on it that the question of strike or no strike 
turned. There was also the matter of increased 
wages, but that may be regarded as secondary, for 
the recognition of the union as spokesman for all 
the servants is the step which precedes the demand 
for higher wages. On this question of increased 
wages, the railways have said that they cannot 
afford to make the sweeping changes demanded, 
but they are prepared to consider every case on its 
merits. The result of the conference will be, no 
doubt, that Mr. Bell will again approach the com- 
panies, but no definite decision as to the next 
step of the men after their reply has been 
heard has been decided on. In the terms of the 
resolution, the Executive Committee are “to take 
such steps as they think necessary and the circuin- 
stances warrant.” 
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The Naval Annual. Edited by T. A. Brassey. 1907. J. 


Griffin and Co., Portsmouth. 

Tue twenty-first number of the Naval Annual, that for 
1907, is as full of interest for those who are concerned in 
the welfare of our first great line of Imperial defence as 
any of the previous numbers, and the information con- 
tained in it is now far more systematically arranged and 
tabulated than it was at first, the contributors being men 
who are thoroughly experienced in the subjects that they 
handle. The illustrations, which are nearly all from 
drawings by W. Fred. Mitchell, are admirable as hereto- 
fore. The frontispiece, of the Dreadnought, is particularly 
good. Yet, when we come to details, and to portions of 
the work which refer to foreign navies and their recent 
units built and building, itis clear that exact information 
is becoming very difficult to obtain ; and we can only be 
surprised that the editor has succeeded in putting 
together so interesting a volume. The fact that the 
authorities abroad have become chary of imparting infor- 
mation as to details of new construction leaves us in a 
state of uncertainty as to their progress. There have 
been rumours that they are building replies to our Dread- 
nought, but it is not known for certain that any ship of 
the Dreadnought type has as yet been laid down in any 
foreign dockyard; the I'rench battleship Condorcet being 
the nearest approach to that vessel, but with a mixed 
armament very inferior in its battering power, whilst 
the Japanese vessel Satsuma is almost an exact repro- 
duction of the Lord Nelson, and nothing is known of the 
German Ersatz Bayern, which is believed not to be even 
on the stocks. The two 20,000-ton monsters for the 
United States navy will, with their ten 12in. and fourteen 
5in. guns, be very powerful vessels when they are built, but 
as yet their keels are not laid. 

In Chapter I. many interesting particulars in regard to 
the battleship Dreadnought are quoted from an Admiralty 
memorandum. In it we observe that the “ freeboard 
forward” is given as 28ft., the raised forecastle being 
included. This is hardly correct, for the forecastle is only 
a narrow solid unarmoured superstructure, giving no 
stability or stiffness to the vessel, and necessitating the 
carrying of the two great guns in the central barbette 
forward at the abnorma] command of 32ft. or 33ft., in 
order to clear the deck when fired axially. The weight 
of these two guns in their elevated position, of the high 
barbette walls to protect their turntables, &c., and of the 
armoured hoods, all of which are well above the centre 
of gravity of the vessel generally, must be a great 
encumbrance to the behaviour of the Dreadnought in a 
sea-way. We find that “there is considerable difference 
of opinion in naval circles, British and foreign, as to the 
abandonment of all secondary armament in this vessel. 





On the one hand, it is claimed that the naval battles of the 
future, like most of those in the Russo-Japanese war, will 
be fought at long range, and at long range 12in. guns have 
an overwhelming advantage over those of smaller calibre. 
On the other hand, it is contended that the decisive engage- 
ments in the battle of Tsushima were fought at much 
shorter range than has sometimes been supposed, and that 
the 6in. guns played a very important part in deciding the 
issue of the battle. In the early actions of the war the 
Japanese were hampered by the consideration that 
the loss of a single battleship might involve for them the 
loss of the command of the sea.” Hence the long range 
actions at first. The mixed armament to be adopted for 
the Condorcet and Satsuma types shows that the Japanese 
and French have no intention—at present, that is to say 
—of following the example given in the Dreadnought. 
The first named is to have four 12in. and twelve y°4in. 
guns, and the Satsuma four 12in. and twelve 10in. guns ; 
whilst, in addition, the Japanese ship is to mount twelve 
4°7in. guns on the main deck. One possible reason which 
is suggested for this alternative arrangement is the 
rapidity with which the 12in. gun, with its abnormal 
battering charge of highly erosive propellant, loses 
accuracy after a limited number of rounds has been fired. 
This is a vitally important consideration. Nevertheless, 
it does not appear to us to be a sufficient reason for 
materially weakening the component elements of a ship’s 
armament. Moreover, the possession of the greatest 
number of the heaviest guns gives the opportunity for 
occasional rests to each unit. If only four are carried, 
these would require to be pernctirax 8 in action during 
an engagement. It is the want of rest which unduly 
heats a gun, and creates excessive erosion. It may, how- 
ever, be remarked that future Dreadnoughts will probably 
carry a powerful secondary armament. 

Three British armoured cruisers of 17,250 tons displace- 
ment have been laid down, and are being pushed on—the 
Invincible, Inflexible, and Indomitable. They are to have 
an armament of eight 12in. guns, a broad belt of Tin., 
with armour on the sides, and a speed of 25 knots. The 
editor of the Annual considers that “ vessels of this 
enormous size and cost are unsuitable for many of the 
duties of cruisers;’’ but an even stronger objection to 
the repetition of the type “is the temptation for an 
admiral having Invincibles in his fleet to put them in the 
line of battle.” A reference to the most recent range 
diagram, prepared by Mr. C. A. Hadfield, shows that the 
Invincible with her Tin. K.C. armoured sides must keep 
at 12,000 yards distance from her prospective enemy, to 
avoid being pierced by the guns of the latter if of 12in. 
calibre. Her great speed would give her advantage as to 
selection of opportunities for action, but it would be fatal 
for her to come to blows with a heavily-plated battleship; 
even of smaller tonnage. Her great size would rather be 
an advantage to the enemy, who, presenting a smaller 
target, and mounting 12in. guns, could attack her with 
impunity. 

One of the most remarkable vessels being built for this 
country is the special destroyer Swift, at Messrs. Cammell 
and Laird’s yard, at Birkenhead. She is of 15,000 tons 
displacement, 36 knots speed, and is to cost £280,509. 
As her coal supply is limited to 180 tons, she cannot be 
intended for ocean-going purposes, for the whole of her 
fuel would be exhausted in a few days even at a moderate 
rate of speed. She will, at any rate, be the fastest ship 
in the world, and the most expensive for her tonnage. 
Seven such ships would cost practically two millions. 

Chapter VII., by P. A. Hislam, is a valuable commen- 
tary upon our position and that of Germany, as regards 
the strategical features of the North Sea, when compared 
with that of England and Holland in 1650 and a little 
later on. England and Holland then, like England and 
Germany now, were the chief competitors for the mari- 
time trade of the world, though England did not then 
hold the leading position. In 1643 the merchant fleet of 
Holland consisted of 10,000 sail, inanned by 168,000 sea- 
men. England’s fighting fleet was, however, stronger than 
that of Holland, although the disparity was not nearly so 
great as that existing between the navies of Germany 
and Great Britain at the present day. The outstanding 
feature of the events which subsequently occurred between 
Holland and England is the immense benefit which 
accrues to Great Britain by reason of her geographical 
position. As in 1643, so at the present time, with the 
exception of the comparatively insignificant traffic with 
the Baltic, every stream of our neighbour’s commerce 
must concentrate near and pass along the shores of Great 
Britain. Hence, in the unlikely event of troubles arising 
with Germany, the main factor of the position is the 
absolute control which Great Britain, thanks to her 
geographical situation, holds over every trade route lead- 
ing into the North Sea. To Germany a war with Great 
Britain means commercial extinction. But the concen- 
tration of our fleet in home waters has been a step of 
the utmost, importance in order to secure the advantages 
of our natural position. 

Excellent papers on the “Blue Water School,” by 
Mr. John Leyland, advocating concerted arrangements 
between a sea-going navy and a ready-for-sea-going 
military force prepared at any moment to strike when 
and where necessary; also a valuable contribution by 
Captain Chas. N. Robinson, R.N., on “The Laws of the 
Navy,” as well as a series of interesting treatises upon 
British and foreign naval mancwuvres, by Mr. 
Thursfield and Mr. John Leyland, are included in this 
volume; but our space is, unfortunately, too limited 
to take them up. A valuable contribution upon 
“ British Shipbuilding Programmes,” which strongly 
advocates the giving of as much work as possible to our 
private shipbuilding yards, so as to encourage their enter- 
prise, is also well worth reading. That on “ Naval 
Reorganisation ” will be read with interest by naval 
officers. 

The plates of British and foreign ships are, as usual, 
full of interest for the naval architect. Those of the 
French battleship Condorcet should in particular be care- 
fully studied. 





RAILWAY WORKING RESULTS. 





Ir was to be expected that the upward niovementin most 
branches of trade in the United Kingdom during 1906 would 
exercise a favourable influence upon the working results 
of the railways, and the anticipation in this respect has 
been justified by the results, as shown by the figures 
embodied in the preliminary return for that year. This 
fact is illustrated both in relation to the passenger 
and the goods traffic; thus demonstrating that the 
working classes have participated in the improvement in 
the trade of the country, and consequently been able to 
avail themselves more largely of the transport facilities 
afforded by the railways. Indeed, some remarkable dis- 
placements are noticeable in the passenger traffic. The 
number of first-class passengers, which increased by 
1,400,000 in 1905, as compared with the preceding year, 
underwent a diminution of 800,000 in 1906, and the 
second-class traffic also declined last year. It is highly 
probable that the reduction in first-class travellers is only 
apparent, and that the particular number concerned have 
been transformed into holders of season tickets, seeing 
that the latter increased largely in 1905, and made 
a further advance of 30,000 in 1906. In the case of the 
second-class traffic the shrinkage assumed enormous 
dimensions, the diminution having amounted to no less 
than 10,000,000 as contrasted with 1905, which in turn 
exhibited a decrease of 18,000,000 as against 1904. It is, 
however, important to observe that the falling off in the 
past two years is largely due to the practical abolition of 
the second-class on the Metropolitan and District Railways, 
and, in addition to this, the passengers carried by the 
Liverpool Overhead Railway have been included as 
first or third-class in the totals for 1905 and 1906, 
instead of first and second class as in former years. The 
third-class traftic, which continues to be the backbone of 
the passenger business, both numerically and financially, 
experienced the phenomenal augmentation of 52,000,000 
over 1905, which itself manifested an advance of 
18,000,000 over the preceding year. Of course, the great 
progress of the third-class traffic includes the large nunber 
of second-class passengers who have been diverted for 
the reasons already given. The final result for the year 
is the satisfactory increase of 41,000,000 in the aggregate 
number of passengers carried, and of £1,100,000 in the 
gross receipts from this source. 

The diminution in the train mileage of the goods 
traflic which has been such a remarkable feature in 
recent years has been brought to a stop by the working 
results for 1906. As will be seen on reference to our 
issue of June 8th, 1906, we ventured to suggest that a 
limit was being reached in the economical working of 
goods and mineral trains. This assumption was 
arrived at from the fact that the decrease in 1905 
was comparatively slight, whereas in the three or 
four years immediately preceding the reduction in 
the mileage of the goods trains was of consider- 
able extent. How correct our assumption was is 
now shown by the ascertainment that we once again have 
an increase in the goods train mileage of no less than 
4,000,000, although this is coincident with an advance of 
27,000,000 tons in the quantity of minerals and mer- 
chandise carried. As, however, the similar traffic in 1905 
was 11,000,000 tons greater than in the preceding year, 
and, at the same time, was handled with a reduced train 
mileage of nearly half a million miles, it would seem that 
it has not been possible to work the additional traffic in 
1906 on such an economical basis from the mileage point 
of view. The operation of the passenger train service, as 
might be expected, followed in the same path as in former 
years by making a fresh development. In 1905 the 
passenger train mileage was slightly over 4,000,000 in 
excess of the previous twelve months, whereas the figures 
for 1906 indicate the formidable progress of over 
9,000,000 train miles. The final result for the year is 
represented by a gain of £939,000 in the net receipts of 
all the railways combined from both passenger and goods 
traffic, this comparing with an increase of £800,000 in 
1905, as contrasted with the preceding year. 

The conclusion to be drawn from the stutistics is that 
1906 was a satisfactory year to the railways regarded as a 
whole. In considering the figures it has to be borne in 
mind that the length open for traffic in 1906 was 227 
miles in excess of the previous year, and that the share 
capital increased by fourteen millions sterling. As far as 
the augmentation in the mileage is concerned, it is obvious 
that this small addition can only have contributed slightly 
towards the considerable advance in the passenger train 
mileage during the year. The greater portion of the 
larger train mileage is doubtless due to the additional 
facilities which the railways placed at the disposal of the 
travelling public, and the element of competition between 
the railways themselves and between the railways and 
tramways and motor omnibuses in some districts, has 
also played a part in forcing up the mileage of the 
passenger trains Very little has recently been heard of 
working arrangements between the railways as regards 
passenger trafic, but from the public point of view it is 
preferable for the existing state of competition, where it 
actually prevails, to continue without interruption. 
Indeed, it is probable that an adherence to the present 
system of friendly rivalry will cause the passenger train 


R.| mileage to increase year by year, and thus be of advantage 


to the public, if not to the shareholders. As it is, the 
large augmentation in the mileage of both passenger and 
goods trains in 1906 has brought about a considerable 
increase in the working expenses, which attained a higher 
proportion than in 1905 or 1904. Locomotive power or 
the coal bill absorbed in 1906 a much larger sum than in 
the previous year, and the excess was, in fact, nearly as 
large as the total increase in the net receipts from both 
the passenger and goods traflic, as already mentioned. 
The maintenance of way, works, «c., also necessitated a 
larger outlay, and if traffic expenses are to be read as the 
cost of labour, the amount paid under this heading was 
£465,000 higher than in 1905, 
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| STEAM RAILWAY MOTOR CARRIAGE FOR 
INDIA. 


A satcH of self-propelled railway cars has been ordered by 
the East Indian Railway Company from the tirm of Nasmyth, 
Wilson and Co., Limited, Patricroft. They are built according 
te the specification of Messrs. A. M. Rendel and F. E. Robert- 
son, of 8, Great George-street, Westminster, and are intended 
for employment on sections of the above railway from two to 
51 miles long. The gauge of the line is 5ft. 6in., and there are 
curves to be met with of 500ft. radius. As will beseen by the 
illustrations below, classes of 


they are divided for two 


Unloaded 
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passengers, and 4 separate compartment is provided for 
luggage. The whiihes have to comply with the following 


rules as regards measurement :— 


Maximum width— 
From rail level to a height of 4ft. 4in. above rail 


level 10ft. 
From 4ft. 4in. abo7e rail level to Sft. 3in. above rail 
level oft. Gin. 
From Sft. 3in. ‘above rail level to 11ft. Gin. above rail 
level . loft. Gin. 
Max. width over open “doors, including | ‘all ‘projections. 
For passenger vehicles 13ft 3in. 
Max. height from rail level— 
For unloaded vehicle nt centre 13ft. 6in. 
sides 1lft. 6in. 


” ” 





Weight on a pair of whecls— 
Maximuin ee eo sa wa! oe oN! ee ee cee oe 
Buffers and couplings. 
Standard distance apart for ceutres of buffers .. 
Max. height above rail level for buffer centres, un- 
loaded : 
Max. 
1 


9 tons 


6ft. Sin. 


i .. S8ft. Thin. 

beight ‘above rail level for buffer centre 4 
oade Sft. 44in. 

Height for floors, 4ft. 4in. unloaded and 4ft. lin. loaded 


The vehicles are completely enclosed from rear to front, and 
can be driven from either end, and are 60ft. long over head- 
stocks. The underframes are of steel channel bars, plates 
and angle bars, and are made in two lengths for convenience 


The 


Steel protector plates are fitted round these parts. 
body contract was sub-let to the United Electric Car Com- 


pany, Preston. The boiler is intended for a working pressure 
of 160ib., and has a heating surface of 322-5 square feet. 
This is made up as follows :—'Tube surface, 279°5 square feet ; 
fire-box, 43 square feet. The grate area is 7°5 square feet. 
The boiler shell is 3ft. Tin. internal diameter, is 3ft. 6in. 
long, and contains 225 tubes l1jin. diameter. The fire-box, 
fire-box stays, and rivets are of copper. The engine has two 
inside cylinders, Yin. by l4in., and the valve gear is of the 
Walschaert’s type. The drive is taken by the rear axle, and 
the wheels are coupled by outside coupling rods. Several 
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STEAM RAILWAY MOTOR COACH 


of shipment. 
steel plates, and are fitted with a hand brake worked from 
the vestibule, with two brake blocks on each wheel. The 
whole of the woodwork, including the framing, floor, roof, 
and lining boards, doors, window-frames, &c., is of Moulmein 
teak. «The body is lined throughout with teak matchboard- 
ing, and fitted with teak seats. The upper portions of the 
sides and partitions and the roof of the first and third-class 
compartments are to be lined with Lincrusta Walton backed | 
with millboard when re-erected in India. The lower portion | 
| of the interior of the engine compartment is lined with steel | 
| plates, and steel floor-plates are also provided, provision 
| being made in the roof for the chimney and safety valves. 
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The carriage bogie trucks are made of pressed | 
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water tanks are provided, the centre tank holding 184 
| gallons; the two side tanks, 96 gallons each; and the coach 

tank, 220 gallons, giving a total water capacity of 500 gallons. 

The design of the vehicle is based on that of Mr. Whale, of 
| the London and North-Western Railway, the boiler being 
| mounted on the engine bogie and enclosed in the car body. 

The body at this end has large doors, and provision is made 
for detaching the headstock, the end bar of the body, and 
the end portion of the flooring ; so that when the main 
_ underframe is lifted sufficiently to disengage the bogie centre, 
| the bogie, with engine and boiler, can be run clear of the 
carriage for repairs, &c. The headstock at the engine end is 
attached to the sole bars by means of cast steel knees and 
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bolts. These knees are arranged to come away with the 

headstock when the latter is removed. Provision is also 

made for clearance to allow of side movement of the boiler 

when traversing curves of 500ft. radius. Combined steam 

and hand brakes are provided for operating on all the 

engine wheels, and there is also hand-sanding apparatus. 

The wheel centres of the engine bogie are of cast steel, with | 
oval section spokes. Provision is made for working the | 
regulator, reversing gear, steam brake and whistle both | 
from the engine compartment and also from the vestibule | 
at the other end of the vehicle. A hand brake in the | 
vestibule is also provided for operating cn the bogie wheels, 

there being two blocks on cach wheel. The carriages are 

fitted throughout with a complete system of Pintsch’s 

inverted incandescent gas lamps. The engravings on pages 

646 and 656 give details and perspective views respectively of 

the engine which is fitted to these coaches. 








ELECTRICITY FOR LONDON. 


Tue Hybrid Committee of the House of Commons, which 
for the last fortnight have been considering the London 
County Council Electric Supply Bill, on Wednesday last found 
the preamble not proved, and the Bill was accordingly thrown 
out. It will be remembered that in the original Bill a- 
brought in by the late Council, it was sought to obtain 
powers to supply electricity in bulk for power purpose: 
throughout an area embracing, not only the County of 
London, but a large surrounding district, including populous 
places like West Ham and Croydon. The present Counc.) 
determined to go on with the Bill, but to amend it in such a 
way that while the powers were to be vested in the Council, 
it was proposed to lease them for a period not exceeding 
fifty years on terms and conditions to be approved by the 
Board of Trade, but the Council was to have control and 
supervision of the supply over the whole area. Severai 
borough councils which own electrical undertakings and 
various electrical companies petitioned against the Bill, or 
the ground that the Council’s scheme was likely to compet: 
prejudicially with existing concerns. After a prolonge: 
cross-examination of the witnesses called in support of th: 
Bill, the case for the promoters was concluded last week 
Several more sittings would have been occupied with the cas: 
for the various petitioners, but early on Monday the proceed- 
ings were suspended in order that the Committee might confer 
in private, with the result that yesterday morning, Mr. D. 
A. Thomas, the chairman, announced that the preamble had 
not been proved, and that the Committee would repor' 
accordingly to the House. 











DAMAGES FOR INFRINGEMENT OF PATENT.—In a recent case before 
Mr. Justice Kekewich an action was brought forinfringing the patents 
of certain motor accessories. There was only one motor in which the 
infringing articles were used. The defendants practically ‘‘ pleaded 
guilty,” and paid £20 into Court as damages. The Court, in the 
first instance, fixed the damages at £10. The plaintiffs contended 
that this was insufficient, alleging that they should reeeive the 
sum which they would have received on the sale of a motor car 
with the accessories in question. They claimed, therefore, £141. 
Mr. Justice Kekewich, however, said that this was not the right 

rinciple. He pointed out that the question was, ‘‘ What would 
Tare been the condition of the plaintiff if the defendants had 
acted properly instead of improperly?” The measure of the plain- 
tiff’s aie was commensurate with the defendants’ gain. ‘hey 
bought a car with the accessories in question, and it must be taken 
that those accessories were valuable. The Court, therefore, had 
to ascertain the difference between the value of the car with the 
accessories and its value without them. That was the measure of 





damages, 


THE ROYAL AGRICULTURAL SOCIETY'S SHOW. , —Newcastle, York, Carlisle, and Derby—on three occa- 
sions; fourteen of them twice—excluding‘Lincoln, which 
Tur Royal Agricultural Society is justified on several | is now visited for the second time—and twenty-two of 
grounds in selecting Lincoln as the place to hold its 1907 | them once. _ ; : 
show. Lincoln, apart from the attractions it offers as an In addition, five shows have been held in the metropolis, 
ancient cathedral city, is the centre of a large agricultural | viz., at Battersea in 1862, at Kilburn in 1879, and at the 
district, and its association with the implement industry | ill-fated Park Royal in 1903, 1904, and 1905. The earlier 
dates back probably as far as the Society itself. The | shows were noteworthy for the different implement trials, 
names of quite a number of the most prominent firms | which no doubt had much to do with fixing the designs 
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RANSOME’S ELECTRICAL LOG BAND SAW 


engaged in the building of implements of agriculture | of the chief implements now in use. The previous visit 
suggest themselves to engineers at the mention of the | of the Society took place in 1854. At this meeting the 
name of Lincoln. For instance, there are Clayton and | value of the prizes offered was £1510, as compared with 
Shuttleworth, one of the first builders of portable steam | a sum of over £8500 this year, a sum which has only 
engines; Robey and Co., W. Foster and Co., Ruston, | been exceeded on two occasions, namely, at Kilburn in 
Proctor and Co., and others; and it is worthy of being | 1879, and at Windsor in 1889. It is worthy of record 
placed on record that the site of the 1854 show is now | that the Farm Prize competitions have this year been 
occupied by the works of Messrs. Robey. Since the | revived, and prizes amounting to £300 have been offered 
Royal Agricultural Society was founded, sixty-seven for large and small farms in Lincolnshire. It says much 
annual shows have been held, with only one break caused | for the popularity of the revival that no less than 188 
by a cattle plague in 1866. Forty-two different provincial | entries have been received in this competition. In all 
towns have received the Royal Show, four of them ' depaitments the entries have been very large, and worthily 
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maintain the best traditions of the Society. 
ing figures refer to the implement section :— 


Shedding in Implement Yard. 


The follow- | lished on Tuesday. 


For swath turners the first and 
second prizes were awarded to Messrs. Blackstone and 








" os a 
Description of shedding. “07. z= Royal, | opal Ropal — |Carditt, ioe cre 
ne ee ft. ft. ft. ft. | ft. ft. ft. 
Ordinary ... 7,650 | 7,818 6,590 | 7,630 9,360 6,693 | 7,245 | 9,454 - 
Machinery... 2,165 | 2,520 1,750 | 2,060 | 2,670 2,079 | 2305 | 2,547 
Special (seeds, models, Xe.) ... 3,251 2,692 1,629 | 2,082 | 2,555 | 2,321 | 2,101 2,771 _ 
Total, exclusive of open ground space 13,066 "13,030 9,969 i 722 14,585 11,093 | 11,651. rT 712 hat 
No. of stands 417 424 289 350 456 340 | 358 412 131 


The showyard is situated on the West Common, inside 
the Carholme Racecourse, and covers an area of 125 
acres, being larger by about 45 acres than the site on 
which the Derby Show was held last year. The main 
entrance is at the south end of the ground, facing Alder- 
man’s-walk, with approaches from Carholme-road and 
West-parade. Entering the cityfrom the Great Northern 
Station, the visitor is early reminded of the position 
which Lincoln occupies in the agricultural implement 
world by two huge triumphal arches, on the top of the 
first of which a very creditable large sized model of a 
portable engine is perched. Below the model is the 
inscription, “ Lincoln’s Wealth.” On the second arch an 
equally effective large model of a thrashing machine is 
placed, and under this the inscription, ‘“‘ Lincoln’s Fame.” 
Both arches are highly appropriate, and are suggestive 
of the decorative uses to which other mechanical appli- 
ances may be applied for similar occasions. The Horti- 
cultural Exhibition, which was a prominent feature at 














Co., Limited, Stamford, and for side delivery rakes this 
firm also carried off the chief honours, Martin’s Cultivator 
Company, Limited, Stamford, being awarded the second 
prize. The swath turner has two turning devices carried 
in front of the road wheels, so that the work done is in 
full view of the driver, by whom they can be controlled. 
The driver can also reverse the direction of rotation of 
the tines, which enables the machine to follow a mowing 
machine having a right or left-hand cut, and can work 
w:un the wind favourable to him. The machine is also 
able to work in either direction, instead of having to 
travel one wayidle. The tines of the Blackstone machine 
are not rigidly held by the driving apparatus, but have 
play to allow them to adapt themselves to uneven 
surfaces. When the implement is travelling forward 
the tines get beneath the swath and lift it from the 
ground, and by a lateral motion carry it to the side, where 
by means of a “feathering” motion it is turned completely 
over and left on a dry piece of ground. By means of the 








RUSTON, PROCTOR 


Derby last year, is being carried out at Lincoln by 
the Lincoln local committee, and its proportions have | 
considerably exceeded those of the 1906 Exhibi- 
tion, the entries necessitating the provision of 
twice the amount of space required at Derby. | 


The Forestry Exhibition this year has an added interest, | tines are carried on horizontal chains travelling across 


in view of the fact that special medals in silver and | 


bronze are offered for competition in fourteen different | 
sections, including classes for specimen boards of various 
sorts of timber, specimens showing the damage done by 
insect pests, the comparative quality of timber grown on | 
different soils, and the respective ages at which it reaches | 
marketable size, and the beneficial effects of pruning when | 
well done and the injurious effects when badly. done. 
The information thus disseminated cannot fail to be of 
service. 

The Exhibition opened on Tuesday last in bright but 








PORTABLE ENGINE 


reversing motion provided the driver can set the machine 
to collect two or three rows into one row in one operation, 
and by means of the expanding axle can collect four 
rows into two rows. The side delivery rake has a number 
of tines similar in shape to those of a horse rake. These 


the line of draught, and at the end of their travel] lifting 
vertically out of the crop, while a feathering motion 
places the crop in an open windrow at the side. The 
motion of the implement may be instantly reversed, and 
the crop delivered on either side. 

A complete portable sawing plant for converting tim- 
ber in forests is shown in operation by A. Ransome and 
Co., Limited, Newark. The chief feature of the plant 
is a self-contained electrically driven horizontal log band 
saw shown on page 661. Inthis machine, which is capable 
of converting logs 36in. diameter, the armature of the 


machine to be placed in any position that may be found 
most convenient without regard to the position of the 
main shaft in the mill. The whole of the working parts 
are carried on a bed-plate which is fixed on the ground 
level, thus saving costly excavations and masonry founda. 
tions required for a vertical saw frame. The machine jg 
so well balanced that although the saw is running at 
more than a mile a.minute, and although it is simply 
placed on a few sleepers which are bedded in the ground, 
the machine works without vibration. The various 
motions of the machine are controlled by one man, 
while two labourers remove the boards as they are sawn 
from the log. The pulleys which carry the saw blade are 
5ft. diameter and 6in. wide, the driving pulley being some. 
what heavier than the one that is driven. The saw blade 
runs on the metal rims, being shaped slightly to fit the 
convex surface of the rim. The saw pulleys are fitted on 
steel shafts running in ball bearings, and the tension js 
regulated by levers anda small weight. The tensionmay 
be varied by shifting the weight along a horizontal lever, 
The casting on which the saw pulleys are carried rises 
and falls on two cast iron columns, the vertical movement 
being actuated by two strong square threaded screws 
made to rotate in either direction by gearing. The speed 
at which the saw is automatically lowered can be varied 
by simply moving a hand lever, and when sawing boards 
from the log the blade can also be lowered after each cut 
to suit the thickness of board by turning a large hand 
wheel shown. 

The saw is supported on each side of the log by 
passing through adjustable hardwood guides, carried in 
brackets, depending from the main saw carriage. The 
travelling table, which carries the log, is constructed of 
rolled-steel girders of a strong section, connected by cast 
iron stretchers. The carriage runs freely on a series of 
turned rollers revolving in carriages screwed to the floor. 
Each of the cast iron stretchers is provided with two 
wrought steel dog cramps worked by screws from either 
side Of the carriage. The dogs, which are adjustable as 
to height, are so constructed that the action of screwing 
them into the log also sets them fast in their sockets, and 
thus, if the timber has a tendency to spring when partly 
converted, the dogs being set fast in their sockets prevent 
it from rising. ‘The dogs are dropped into one or other of 
a series of square holes formed in long cast iron nuts, 
which saves considerable time in securing logs of 
various sizes. The carriage is run backwards and for- 
wards by means of two wrought steel pinions with 
machine-cut teeth working into corresponding racks under 
each main side girder. The feed, which ranges from 4ft. 
to 80ft. a minute, is driven by an arrangement of friction 
gear controlled by a switch handle, by which the operator 
can instantly vary the rate of advance of the log, changing 
from the slowest to the fastest, or any intermediate 
speed. The backward motion of the carriage is also 
worked by friction gear, and is operated by another lever. 
The sawyer, who stands in front of the machine, has its 
entire control immediately within his grasp by means of 
four levers, mounted in a switch rack, which operate all 
the different motions. 

We are informed that the rate of cutting ranges up to 
as much as 100 superficial feet of sawing a minute in 
elm and other similar woods, and the waste of wood in 
the saw cut is so small that a log 3ft. square converted 
into fin. boards with the saw yields eight boards more 
than could be obtained from it if sawn with either a ver- 
tical frame or a horizontal reciprocating saw. 

The electric current required to drive the machine 
averages as nearly as possible one Board of Trade unit 
for every 100 superficial feet of sawing. 

The firm of Ruston, Proctor and Co., Limited, Lincoln, 
has a very imposing exhibit, including several features of 
novelty. One of these, shown on this page, consists of a 
10 nominal horse-power portable engine fitted with a new 
form of superheater, which is placed in the smoke-box 
and can be shut off from the boiler and cylinder. The 
gases may be directed by means of a simple baftle plate, 
either through the superheater or direct into the chimney. 
In this way the apparatus can be put out of action when 
raising steam, nor does its addition interfere with the 
accessibility of the boiler tubes for cleaning purposes. 
The engine has a piston valve, a shaft governor on a 
single excentric, a simple feed-water heater, and an oil 
separator, shown, and ring lubrication for the bearings. 
The superheat used does not exceed 100 deg. Fah. 

The implements and engines shown by Clayton and 
Shuttleworth, Limited, are chiefly of the firm’s standard 
patterns. One of the most recently introduced engines 
is a light steam tractor, which has been designed to com- 
ply with Local Government Boerd regulations. The 
engine is compound. The feed pump, instead of being 
actuated direct from the crank shaft, as formerly, is now 
driven by gearing. The speed of the pump is thereby 
reduced, thus minimising wear. The boiler is stayed to 
withstand a working pressure of 180 lb. per square inch. 
The hind axle is spring mounted, whilst the fore-carriage 
is of substantial design, laminated springs being provided 
to carry the engine, the whole being supported by an 
improved form of stay. The main road wheels are of 
unusually large diameter. 

Two large thrashing machines are shown by Clayton 
and Shuttleworth, embodying several minor improve- 
ments. One of these is 54in. wide, with new patented 
drum 22in. in diameter, new type of shakers, new cav- 
ings riddle, dust exhauster, chaff-sifting apparatus, and oil 
lubricators. The other thrasher is 6(0in. wide, with new 
22in. drum, double crank shakers, grease lubricators, and 
is mounted on iron wheels. This machine is also fitted 
with adjustable cavings riddle consisting of a series of 
stamped steel strips, which can be opened and closed like 
louvres by means of a hand wheel and screw. There is 
also a new arrangement fitted for adjusting the barley 


motor is built round the axle of one of the saw pulley 
| shafts, thereby obviating the use of belting and gearing. 
| Another advantage claimed for this direct electric drive 
| is that the space occupied by the machine is reduced to 
less than half of that which would be required for a belt- 
driven machine, and this mode of driving enables the 


doubtful weather, and before the day was completed 
rain set in in a fashion which rendered viewing the 
implement yard a toilsome proceeding. Competitions 
in the implement section were this year confined to swath 
turnvrs and side delivery hay rakes. The competitions 
took place prior to the show, and the results were pub- 


awner. The awner beaters and casing are conical, and 
by means of a screw the amount of clearance between 
the two can be regulated. 

Robey and Co., Limited, Lincoln, are represented by 
portable and fixed engines and locomotives and a motor 
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wagon. The chief features of the latter are well{known 
to our readers. The road locomotive exhibited is a com- 
pound, of 8 nominal horse-power, the high-pressure 
cylinder being 64in. diameter and the low-pressure 1lin., 
with a stroke of 12in. The engine is mounted on the 
Robey spring gear on the back axle, which we shall illus- 
trate in a future issue, and it is also spring mounted on 
the front axle. A front water tank is provided, and 
ample water and fuel capacity is arranged for in the 
tender. The motion work of the engine is enclosed by 
side covers, and the gearing is also encased. Their stan- 
dard type of drop-valve engine is represented by a 
horizontal fixed engine with a cylinder 17in. diameter by 
36in. stroke, and a smaller engine of the same type. The 
admission of the steam is controlled by the well-known 
automatic drop valve gear. The portable engine depart- 
ment is represented by an 8 horse-power single-cylinder 
and a 20 horse-power double cylinder engine. The trac- 
tion engines exhibited are of 7 and 8 horse-power respec- 
tively, and contain several improvements in design. All 
the main details of the engine are mounted upon special 
steel seatings, these seatings being riveted to the boiler. 
The result of this arrangement is that no bolt heads are 
in the steam space of the boiler, and the nuts are so 
arranged that all can be got out without even disturbing 
the lagging, and all the steam joints being visible, atten- 
tion can easily be given to these, should occasion require 
it. These engines have the arrangement of spring 
mounting on the back axle above referred to. 

A new type of internal combustion engine is shown by 
Messrs. Crossley Brothers—see page 661. It is a vertical 
two-cylinder high-speed engine intended to use paraffin, 
petrol, alcohol, or gas as fuel. The engine is designed to 
give 10 brake horse-power at 700 revolutions per minute. 
The cylinders have loose liners and the cranks are 
balanced. The vaporiser is heated by the exhaust gases, 
and the supply of mixture from the vaporiser to the main 
engine valves is controlled by a valve whose movement 
is damped by a spring. When running with no load the 
exhaust gases are allowed a free passage to the vaporiser, 
but when running under full load these can be throttled. 
A low-tension magneto apparatus is provided, and the 
timing of the ignition can be regulated to suit require- 
ments in an ingenious manner. 

We shall refer to a number of other interesting exhibits 
next week. 








THE FRENCH INDUSTRIAL VEHICLE TRIALS. 


Tue efforts which French automobile firms are making 
to secure a share of the growing trade in industrial 
vehicles are meeting with success, to judge from the way 
in which some of the wagons and omnibuses behaved in 
the particularly severe trials that have just terminated 
in Paris. The great,drawback which French builders 
have had to contend with is their imperfect knowledge of 
the conditions that have to be fulfilled by industrial 
vehicles, due principally to the fact that this branch of 
the industry has been overshadowed by the purely 
pleasure type of vehicle to a greater extent, perhaps, 
than in any other country. While makers had as much 
as they could do to supply the needs in touring cars, they 
were not disposed to go in for the construction of a class 
ot vehicles which not only necessitated an entire depar- 
ture from their usdal practice, but was distinctly pre- 
carious and less profitable. When, therefore, wagons 
were required, they simply put platforms and omnibus 
bodies on standard chassis, with the result that the high 
running costs and the upkeep very soon brought the 
industrial vehicle into disrepute. The heavy production 
of the French motor. car industry, however, has so far 
changed the situation of makers that many of them have 
found it advisable to specialise themselves in industrial 
vehicles, in which they have been encouraged by the 
success of this branch of the industry in England and 
Germany, as well as the growing demand in France for 
suitable wagons and public service vehicles. The military 
authorities are also taking the keenest interest in every- 
thing relating to motor traction, and it was because the 
trials organised by the Automobile Club of France were 
taken in hand by the military commission that they were 
regarded as of more than ordinary importance. It was 
the first time that trials of heavy cars had been carried 
out in France upon what may be called a scientific basis. 

The conditions of the test were simple enough. The 
vehicles had to run twenty consecutive days over average 
distances of sixty and a hundred miles per day, accord- 
ing to the class. A minimum average speed for each 
class of vehicle was fixed, as well as a time limit 
for reaching the controls. A vehicle which did not 
arrive within this time was pitilessly disqualified. 
For two weeks the wagons and public service vehicles 
went over circular routes radiating round Paris, and 
on the last few days they made a tour through the 
northern departments by way of Amiens, Lille, St. 
Quentin and Compiégne. The vehicles that were left in 
the trials took part in a final consumption test upon which 
the classification was based. Simple though the trials 
were, it is difficult to imagine anything more severe, for 
every part of the wagon was marked and sealed, so that 
there could be no repairs and no means even of opening 
the gear box or pes chamber, or of getting at any of the 
internal parts of the engine. It meant that the wagon had 
to run something like 2000 miles over all kinds of roads 
and in all weathers, with a load usually in excess of that for 
which it was desigaed, without any possibility of adjust- 
ments or repairs. No fewer than forty-one vehicles 
took part in the trials. The wagons and vans were divided 
into four different categories according to the loads 
carried, while there was a separate class for public service 
vehicles and another for motor cabs which had to run 
with alcohol. Seeing that the final classification was to 
be based upon the cost of the fuel consumed, it was obvious 
that competitors had every advantage in employing the 
cheapest form of liquid fuel available, and it was hoped 
that the trials would throw a good deal of interesting 





light upon the suitability of cheap oils for industrial 
vehicles. Only one competitor, however, tried to 
offer a solution of the ‘fuel problem by running some 
of his vehicles with naphthaline, for which a special type 
of vaporising device is used, whereby the crystals, are 
first of all introduced into a hot liquefying chamber and 
then vaporised and mixed with the required proportion 
of air. This exceedingly cheap fuel was tried in some 
French cars a few years ago, with fairly encouraging 
results, and in the heavy car trials which terminated 
last week some of the Eugéne Brillié wagons ran with at 
least sufficient regularity to lead to the belief that some- 
thing may ultimately be done with cheap fuels of this 
kind, although the troubles with the naphthaline 
vaporiser were partly responsible for the failure of the 
vehicles to reach the controls within the stipulated time. 
The other Eugéne Brillié vehicles ran with alcohol, as 
did also the motor cabs, but all the other competitors 
employed petrol, with the exception, of course, of the 
Darracq-Serpollet cars, in which steam was raised by 
heavy oils. So far as the general design of the vehicles 
is concerned there is nothing calling for special mention, 
as nearly all of the wagons were of well-known types 
that offered very little departure from standard design. 
The only feature of interest, apart from the question of 
fuel, was the behaviour of the wheels and tires. The 
French makers have always shown a prejudice against 
the steel tired wheels, in the belief that the wear and tear 
of the mechanism incidental to rigid tires and wheels far 
outweigh any expenditure upon rubber tires, but so far as 
the economy of tire upkeep is concerned, it does not 
appear as if the trials bore out these conclusions. 
There was little opportunity of testing the compara- 
tive merits of steel and rubber tires, because only two 
wagons were running with steel tires, and both 
failed to go through the test. As was to be ex- 
pected with the heavy loads carried and the speeds at 
which the vehicles were driven during the early part of 
the trials, when the Minister of the Interior was obliged 
to issue a warning that if the legal limit of speed were 
exceeded the competitors would suffer heavy penalties, 
quite a large proportion of the wheels gave way. This 
was particularly the case with the spring wheels, which 
were very soon eliminated, and the only type of wheel 
that gave really satisfactory results was one in which pro- 
vision is made for taking up any looseness by forcing the 
spokes between the hub plates by means of nuts. Ofthe 
41 vehicles competing only 12 succeeded in quali- 
fying for the final consumption test. This took place 
over a circular course around Paris, when the results were 
obtained by a formula in which the time occupied for the 
journey in hours and the consumption of fuel in frances 
was divided by the distance in kilometres and the load. 
The cost of petrol and alcohol was estimated at 33°25f. 
per 100 litres, and heavy oils at 18f. per 100 litres. The 
results were as follows:—Second category: Delahaye, 
1443 hilos. load, 0°0726f. per ton-kilometre; Ariés, 
546 kilos. load, 0:1424f. per ton-kilometre. Third cate- 
gory: De Dion-Bouton, 3040 kilos. load, 0°042£,; 
Darracq-Serpoliet, 2795 kilos. load, 0°039f.; Darraeq- 


Serpollet, 2793 kilos. load, 0°041f.; Turgan, 2900 
kilos. load, 0°043f.; Panhard- Levassor, 2403 kilos. 
load, 0°044f. Fourth category: De Dion-Bouton, 3040 


kilos. load, 0°042f.; Darracq-Serpollet, 3528 kilos. load, 
0:043£.; Darracq-Serpollet, 3530 kilos. load, 0°045f.; 
Mors, 3013 kilos. load, 0°048f. Fifth category, omni- 
buses: Eugéne Brillié, 1500 kilos. load, 0°072f.; Ariés, 
822 kilos. load, 0-O88f. per ton-kilometre. The trials 
cannot be said to have proved much beyond the relia- 
bility of a small proportion of the vehicles taking part in 
them, but it is certain that if it were not for the draco- 
nian rules which prevented competitors from carrying 
out slight repairs, that are always provided for in normal 
service, a much larger number of vehicles would have 
qualified for the final test. As a matter of fact only 
three wagons were actually put out of the trials, mainly 
through damages in collision, and all the others continued 
running unofficially. The trials have created a good deal 
of irritation among the French makers, who are of the 
opinion that they have not been given a fair chance, and 
that tests of this kind are bound to be misleading. If 
the trials are to be resumed in the future they will 
have to be carried out upon entirely different lines. 








OBITUARY. 
PERRY FAIRFAX NURSEY. 

Many engineers will hear with regret of the death of 
Mr. Perry F. Nursey, who died on Thuraday last at 
the age of seventy-six. Mr. Nursey had a chequered 
career, but he made many friends, and his loss will be 
more regretted thar. that of men of higher eminence in 
the world. A few years ago he underwenta severe opera- 
tion for an internal disorder, and although he had so far 
completely recovered as to go about his work with the 
enthusiasm and good humour which were his charac- 
teristics, his strength was no doubt diminished, and he 
succumbed last week after a very brief illness. 

Mr. Nursey was trained, we believe, as a civil engineer 
in Ordish’s office, but from a comparatively early date he 
seems to have been drawn to the literary side of his pro- 
fession, and he acted at one time as the editor of the 
Mechanics’ Magazine, and subsequently of Iron, a ven- 
ture in which he had, we believe, investedsome money. He 
wrote on a great variety of subjects, and, besides the two 
papers mentioned, he contributed articles to the Times, 
and to several of vhe engineering journals. But he will be 
chiefly remembered by reason of his long connection with 
the Society of Engineers, with which, with the interrup- 
tion of a few years, he was connected in one capacity or 
another from its beginning, a little more than fifty years 
ago. He was appointed secretary in 1872; in 1886 he 
took the presidential chair, and in 1894 he was elected 
honorary secretary and treasurer; but five years tater 
again became secretary, an office which he filled at the 








time of his death. “To me,” he said, ‘speaking of his 
connection with the Society in a Jubilee retrospect, “ it 
is a record of pleasant memories and associations—of 
memories of those with whom I have worked shoulder to 
shoulder, but who have passed away, and of associations 
with those who have taken their place, and with whom I 
am now working to promote the general interests of the 
Society, which work, to its executive, has ever been, and 
still is, a labour of love.” Mr. Nursey had endeared him- 
self to every member of the Society, whose faithful and 
devoted servant he was, and not one of them but will 
hear with genuine regret of his death. 





THOMAS ANDREWS. 


Tue death occurred on the 19th inst., at Wortley, near 
Shettield, of Mr. Thomas Andrews, F.R.S., head of the 
firm of Thomas Andrews and Co., iron manufacturers, of 
Wortley. Mr. Andrews was born at Sheffield in 1847; 
he was the only son of Mr. Thomas Andrews, also a native 
of Sheffield. He waseducated at Broombank School, and 
subsequently received private tuition. He was carefully 
trained in metallurgy, mining and engineering, by his 
father, and oa the death of the latter he succeeded him 
as proprietor of the Wortley Ironworks and the Wortley 
Silkstone Colliery. 

In June, 1888, Mr. Andrews was elected a Fellow of 
the Royal Society. He had previously been awarded the 
Telford medal and the Telford premium in 1884 by the 
Institution of Civil Engineers, and Telford premiums in 
1885 and 1886. 

During the four years prior to his election to the Royal 
Society he had, at considerable cost, conducted research 
at Wortley Ironworks on the “ Effects of Temperature on 
the Strength of Railway Axles,” and from time to time 
the results of his investigations were published. His 
object was to determine on a large scale the resistance of 
metals to sudden concussion at varying temperatures 
down to zero (0 deg.) Fah., and at the same time to 
ascertain, if possible, some of the causes leading to acci- 
dental fractures on our railways. In the course of low 
temperature observations on this large scale above 
800 tons of snow were consumed for the freezing 
mixtures, &c., and over 400 railway axles were tested 
to destruction. 

Electro-chemical effects on magnetising iron next 
occupied Mr. Andrews’ attention, and in June, 1889, he 
read a paper on this subject before the Royal Society. 
In 1895 he was awarded the Bessemer premium by the 
Council of the Society of Engineers, London, for his 
papers on “The Effect of Strain on Railway Axles ” and 
“The Minimum Flexion Resistance Point in Axles,” 
and in 1902 he was awarded the gold medal of the same 
Society for a paper on “The Effects of Segregation on 
the Strength of Steel Rails.” 

He was widely known as an author on scientific sub- 
jects. It would not be possible with the space at our 
disposal even to give a list of the books and papers which 
he gave to the world at various times. Few men have 
expended more time and effcrt and research work in con- 
nection with metallurgical, physical, and engineering 
science than did Mr. Andrews. 





J. J. TINKER. 

WE regret to have to announce the death of Mr. J, J. Tinker, 
who died at his home, Ashton-road, Hyde, on the 24th inst. 
He had been connected with the firm of Tinkers, Limited, 
Daisyfield Boiler Works, Hyde, Manchester, since its com- 
mencement, and for the last ten years had been managing 
director of the company. 








LAUNCHES AND TRIAL TRIPS. 


Walnora ; built by Swan, Hunter and Wigham Richardson, 
Limited ; tc the order of the Union Steamship Company, New Zea- 
land ; dimensions, 385ft. by 52ft. beam ; to carry 7500 tons ; engines, 
triple-expansion ; constructed by the builders; trial trip, 
May 27th. 

CARDIGAN, steel screw ‘‘ trunk” steamer; built by Messrs. 
Ropner and Sun; to the order of Messrs. Jenkins Brothers, Car- 
diff ; dimensions, 370ft. by 51ft. by 26ft.; to carry 7100 tons ; 
engines, triple-expansion, pressure 180 1b.; constructed by the 
North-Eastern Marine Company ; launch, May 28th. 

MALTE, steel twin-screw passenger steamer ; built by Swan, 
Hunter and Wigham Richardson, Limited ; to the order of the 
Compagnie des Chargeurs Réunis, of Paris and Havre; dimen- 
sions, 500ft. by 55ft. 8iu. by 36ft. llin.; to carry 9000 tons ; 
engines, triple-expansion, pressure 180 1b.; constructed by the 
Wallsend Slipway and Engineering Company, Limited ; launch, 
May 30th. 

MIRANDA, twin-screw steamer ; built by Messrs, Mackay Brothers, 
Alloa, N.B.; to the order of Messrs. Fry, Miers and Co., London, 
for the Lloyd Brazileiro; dimensions, 235ft. by 36ft. by 12ft.; 
engines constructed by Messrs. Aitchison, Blair and Co., Clyde- 
bank ; launch, May 31st. 

PORTUGALETE, hopper steamer ; built by Messrs. Wm. Simons; 
Renfrew ; to carry 800 tons ; engines, compound, pressure 120 Ib., 
launch, May 31st. 

ANINE, steel screw steamer ; built by Wood, Skinner and Co., 
Limited ; to the order of Mr. Martin Carl, Copenhagen ; engines, 
triple-expansion, 17}in., 29in., 48in. by 33in. stroke ; cunstructed 
by the North-Eastern Marine Company ; trial trip, June Ist. 

CrikuGco Marv ; built by David and William Henderson and 
Co., Limited, Partick ; to the order of the Nippon Yusen Kaisha, 
Japan ; dimensions, 310ft. by 40ft. by 26ft. 6in.; engines, triple- 
expansion, 25in., 4lin., 68in. by 48in. stroke, pressure 180 Ib. ; con- 
structed by the builders; trial trip, June Ist. 

YARRA ; built by Furness, Withy and Cu , Limited ; to the order 
of Huddart, Parker and Co. Proprietary, Limited, Melbourne, 
Australia ; dimensions, 300ft. in length ; engines constructed by 
Messrs. Richardsons, Westgarth, Hartlepool ; trial trip, June Ist. 

Betty, steel screw tug; built by Messrs. James Pollock, Son 
and Co., London; dimensions, 82ft. long, 22ft. 9in. breadth; 
engines, triple-expansion, pressure 180 ip.; constructed by the 
builders ; the tug has been designed for coping with the heavy 
and increased barge traffic between Tiluury Docks and London ; 
trial trip, June 3rd. 

DESPINA MICHALINOS, steel screw steamer; built by Messrs. 
Wm. Gray and Co., Limited ; to the oruer of Messrs. Michalinos 
and Co., London and Pirseus ; dimensions, 342ft. 6in. by 47ft. 6m. 
a 22ft. 6in.; engines, triple-expansion, 234in., 38in., 64in. by 
42in. stroke, pressure 180 lb.; constructed by the Central Marine 
Engine Works ; trial trip, June 7th. 
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RAILWAY SAFETY APPLIANCES IN 
AMERICA. 


From the annual report of the interstate Commerce 
Commission for the fiscal year ending June 30th, 1905, 
it appears that there were on that date 48,357 loco- 
motives, of which 11,618 were passenger, 27,869 freight, 
ani 7923 switching—and 1,842,871 cars—40,713 passen- 
ger, 1,731,409 freight, and 70,749 railway service. 

Of those in the passenger service all but 82 locomotives 
and 163 of the cars had automatic couplings, and nearly 
all were equipped with continuous brakes. In the freight 
service practically all the locomotives have automatic 
couplings and continuous brakes, and of the 1,731,409 
ears 1,715,854 had automatic couplings, and 1,515,354 
had continuous brakes. The purpos. of the legislation of 
1893, 1896, and 1903 as to the equipment of automatic 
couplings and continuous brakes may, therefore, be con- 
sidered as achieved. During the year ending June 30th, 
1893, the year of the original Safety Appliance Act, there 
were 433 men killed and 11,277 injured in coupling acci- 
dents, whilst in the year ending June 30th, 1906, there 
were only 311 killed and 3503 injured, and this favour- 
able reduction is the more remarkable when the great 
increase in the volume of traffic and number of men 
employed is considered. Lest these figures should, 
however, be used as an argument _in favour of equipping 
British rolling stock with automatic couplings, it should 
be noted that it is reported in the annual return of the 
Board of Trade for the year ending December 31st, 1905, 
that there were 12 employés killed on our railways, and 
523 injured in coupling and uncoupling vehicles. Owing 
to the classification of the number of men employed 
being different in the two countries, a definite comparison 
cannot be made. It may, however, be remarked that in 
America there are 265,175 “trainmen,” which includes 
engine-drivers, firemen, conductors, and “other train- 
men.” Of the goods guards, brakesmen, engine-drivers, 
firemen, shunters, porters, and passenger guards there 
were on. British railways in 1904 a total of 135,840. 
Taking these figures as being fairly comparable, we 
find :— 


America, Great Britain. 
Trainmen employed 265,175 135,840 
in coupling accidents : 
IR Sen oat ithe 311 12 
ee 3,503 523 
One killed in every ... 852 11,320 
One injured in every 75 260 


As was pointed out in an article on ‘“ Automatic 
Couplings and Either-side Brakes” in THE ENGINEER for 
April 27th, 1906, the figures as to the number of servants 
injured on American roads cannot be relied upon, but the 
return as to fatal accidents is sufficient to prove that 
automatic couplings, whilst reducing the number of 
casualties, has not brought the record in America to the 
same level as on British railways where they are, 
practically, not employed. 

The success achieved by the Safety Appliance law has 
encouraged the Interstate Commerce Commission to go 
further. A compulsory adoption of the block system was 
proposed in 1903, but it has not yet been considered in 
the legislative chambers. In the meantime, on a joint 
resolution of Congress, approved June 30th, 1906, an 
investigation has been held into this subject, and the 
report thereon has recently been issued. Reference was 
made to this in our monthly notes for March.—TuHE 
EnGinEkR, April 5th last. Before commenting on that it 
should be noted that a Bill for regulating the hours of 
labour of railway servants was approved on March 4th 
last, and directed to come into force twelve months later. 
By this Act it is provided that no servant shall be 
required or permitted to remain on duty for a longer 
period than sixteen consecutive hours; that after a period 
of sixteen continuous hours on duty he must have at least 
ten consecutive hours off duty, and any servant who has 
been on duty for sixteen hours in the aggregate in any 
twenty-four-hour period must have at least eight bours’ 
consecutive rest. For train-dispatchers, operators and 
others who “by the use of the telegraph or telephone 
dispatches, reports, transmits, receives or delivers orders 
pertaining to or affecting train movements,” a nine-hour 
day is ordered where offices and signal-boxes are open 
continuously, and thirteen hours where open during the 
daytime only. The need for such a law has long been 
apparent. The excessive hours worked by trainmen 
have been a scandal for which the men have been as 
much to blame as the companies, as they have never 
complained. 

The use of the block system is very much needed, and 
especially on single lines, of which there are 197,093 miles 
out of the 216,973 total length of railway. It may here 
be remarked as a matter of interesting information 
that there are in the United States 197,093 miles of single 
track railway, 17,056 double, 1609 treble, and 1215 quad- 
ruple. In addition to which there are 69,941 miles of 
sidings. It appears from some figures compiled by the 
Railway Age as to the extent the block system is in use 
in America that on December 31st last only 38,546 
miles of single track, or 19 per cent., are protected by 
the block system or its equivalent—staff, tablet, or 
automatic signals. The remaining 81 per cent. are 
controlled by “train orders” issued by the train-dis- 
patcher, who advises, by telegraph, the operator—who 
is generally station agent, booking clerk, telegraph clerk, 
towerman, &c. combined—as to what is to be done. 

Mistakes sometimes occur in transmission or in writ- 
ing down the message. This message has to be written 
out, read over, and copies given to the enginemen and 
conductor. It may, however, so happen that before the 
train arrives the instructions may be modified by a sub- 
sequent message or messages, and then in the end the 
wrong instructions are given. These instructions may be 
that an east bound train is to proceed from A to B and 
wait at the latter place for a certain west-bound train, 
which is running in two sections. The latter information 
may be overlooked. Or it may be an intimation that a 
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certain west-bound train has been instructed to proceed to 
A instead of crossing at B. But really it is unnecessary 
to specify the numerous ways in which “train orders ” 
may fail by being misread, misunderstood, forgotten, 
overlooked, &c., and cause disasters on single tracks. 
Here is a case from the last quarterly bulletin of the Inter- 
state Commerce Commission:—A collision occurred 
between a west-bound passenger train and an east-bound 
freight, which resulted in the death of 42 passengers and 
one trainman and injuries to 150 passengers and five 
trainmen. It happened at three o’clock in the morning 
during a blinding snowstorm. The passenger train was 
the second portion of an ordinary train, the first por- 
tion of which carried green flags at the foot of the 
smoke stack to indicate to trains running in the oppo- 
site direction that they must keep out of the way of 
the second section. A freight train bound east stood 
on a siding when the first portion went by and started 
out when the first portion had passed, as the head light 
fixed near the flags was out, and the men in charge of the 
freight had, therefore, no visual indication as to the 
second portion. To provide against such a failure of 
the head lights the engineman is required to give one 
long and two short blasts on his whistle when passing 
a standing train. This was done, but the men in 
charge of the freight train thought it was the two long 
and two short whistles for a level crossing and did not 
give the acknowledging whistle. That being so, the 
engineman of the passenger train should have stopped 
and given the proper notice verbally, but this he omitted 
to do. 

Were it not for the serious results that arose out of 
the above circumstances, one would feel tempted to smile 
at such primitive methods of working railways as relying 
on a couple of green flags carried on the front of an 
engine—which cannot be seen at night if the head- 
light be out, and even might not be in position at all— 
to guard against trains meeting on a single line. This 
occurred, too, on a line—the Baltimore and Ohio—which 
is one of the principal lines in America, and which has a 
capital of 428 million dollars. It must be admitted that 
there are difficulties in the way of a compulsory adoption 
of a block system, and there are good and sufficient reasons 
why it has been delayed. It is, however, bound to come 
soon, and then the poorer lines where primitive methods 
are safe must suffer for the indifference and delay of the 
larger companies like the Baltimore and Ohio. It was so 
herein 1889, when the popular excitement, over the Armagh 
disaster on the Great Northern Railway of Ireland gave 
the Board of Trade the opportunity they were longing 
for to secure compulsory interlocking of points and 
signals, the adoption of the block system, and 
the use of continuous brakes on passenger trains. 
At that time 93°5 per cent. of the points and signals 
in England, 82 percent. in Scotland, and 59 per 
cent. in Ireland were interlocked, but the Great Northern 
of Ireland—then as now one of the richest in the United 
Kingdom—had only 26 per cent. interlocked. The block 
system was in use on 97 per cent. of the lines in England, 
99 per cent. in Scotland, and 31 per cent. in Ireland, but 
the Great Northern record was 14 per cent. 

As a preliminary, then, to legislative action, and with a 
view to educating the members of Congress, and also 
possibly further arousing public opinion, a resolution was 
passed, as has already been said, authorising the Inter- 
state Commerce Commission to investigate the question. 
Two experts were employed to compile a description of 
the various systems and apparatus, and this forms a very 
useful appendix to the report of the Interstate Com- 
merce Commission which was presented to Congress in 
February last, and which closes with a recommendation 
that the use of the block system should ‘be made com- 
pulsory on the passenger lines of the country in general, 
and that the work should be completed within three or 
four years. 

It must not, however, be imagined that the block 
system is the sole remedy for railway accidents in 
America, or that they will be very considerably reduced. 
The last quarterly bulletin of the Interstate Commerce 
Commission is for the three months ending last December. 
In this thirty of the principal collisions of the quarter are 
named and the causes assigned given. From this we find 
that fifteen of these arose through errors in train orders, 
which signifies an absence of the block system. But five 
occurred through irregular block working, and three were 
due to enginemen passing signals at danger. 

Towards the end of their report the Commission not only 
support the proposals of 1903 as to a compulsory block sys- 
tem, but also those proposals for giving supervisory powers 
to a proper authority. The report says: ‘‘ Supervision is 
necessary, not only to ensure that the specitic require- 
ments of the law are complied with, but also because of 
differences in methods of construction and operation and 
in the standards of perfection and safety on different 
roads where the block signal system is already in use.” 
This is, we assume, on the same lines as the Safety 
Appliances Act, under which inspectors employed by the 
Commission go round seeing that the law is complied 
with. This is certainly very foreign to our views, as the 
Commission are thereby accepting a responsibility which 
is undesirable. However, as no recommendation was 
made on this point in the conclusion to the report, the 
matter need not be argued further by us. 

Considerable correspondence has appeared in the tech- 
nical press of America of late on the subject of automati- 
cally pulling up a train in case a stop signal be passed at 
danger. On first presentation this seems a good idea, 
but a more or less calm consideration of the subject will 
soon reveal objections which, if overcome, will still leave 
difficulties as to the type of stop, its position, what it 
achieves, and how,.&c. However, public opinion, backed 
by sadly too’ many cases of drivers passing signals at 
danger, has given the Interstate Commerce Commission 
a desire to see something done in this direction. The 
report, therefore, contains a further recommendation that 
investigation by official tests of automatic appliances for 
the control of railway trains be authorised, with an appro- 








priation of sufficient amount to conduct such tests in 
proper manner. The latter portion had already been 
anticipated, as Congress voted 50,000 dols. towards this 
end. 

The most interesting and probably most important of 
the three recommendations has yet to be noticed. This 
reads: “That with or without the passage of a law 
requiring the vse of block signals, there should be a law 
authorising an official investigation of train accidents and 
providing for the employment of competent persons to 
perform the duties aye by such an enactment,” 
There can be no possible objection to such a proposal, 
but it is undertaking a huge task. Let it be remembered 
that in the year ending June 380th, 1906, there were 
reported to the Interstate Commerce Commission no 
fewer than 7194 collisions and 6261 derailments, or 37 
per diem. It is not difficult to imagine the feelings of 
the Board of Trade, were it called upon to deal with even 
a small portion of that number. 








ROYAL MAIL STEAMSHIP AVON. 





On Saturday, June 22nd, the Avon, which is the fourth of 
the twin screw steamers which the Royal Mail Steam Packet 
Company has within the last two years placed on its South 
American mail service, left Southampton for a short cruise, 
carrying on board a large party of visitors whom the company 
had invited to inspect its new acquisition, before she 
takes up her position in the South American service on 
June 28th. 

The Avon was launched by Messrs. Harland and Wolff at 
Belfast on March 2nd last. She is a schooner-rigged 
vessel with two masts Her length is 534ft. 9in., her 
breadth 62ft. 4in., and she has a gross register of more than 
11,000 tons. She has been designed to carry a large quantity 
of cargo, but elaborate passenger accommodation has also 
been provided, the passenger capacity being 289 first class, 64 
second class, and a large number of third-class passengers. 
Up to the present the maximum speed attained with this 
boat has been 14 knots, but an official speed trial has not 
yet been made. As a fact, we understand that the company 
anticipates obtaining a maximum speed of considerably over 
16 knots. 

Excellent facilities have been provided for loading the 
cargo, there being five hatchways of large dimensions, and 
ten hydraulic cranes, each having a lifting capacity of 50 cwt. 
The main engines are of Messrs. Harland and Wolff's latest 
balanced quadruple type, the diameters of the cylinders being 
27in., 384in., 55in., and 794in., and the stroke 4{t. 6in. The 
boilers, which were also supplied by Messrs. Harland and 
Wolff, are of the ordinary Scotch type, and are seven in 
number, three of them being double-ended and four single- 
ended. There are inall thirty furnaces. The steam pressure 
is 200 Ib. per square inch. Special movable fire bars are in 
use for breaking the clinker, and each bar is moved separately 
by a detachable spanner. The stokelold contains the usual 
ash ejector, by means of which the ashes are conveyed to 
the sea. Induced draught is employed for the furnaces, and 
there are in all eighteen fans driven by electric motors 
supplied by Messrs. Lawrence Scott. The ship is electrically 
lighted throughout, and the auxiliary machinery used in con- 
nection with cooking, heating, ventilating, &c., is driven by 
electric motors. The electrical generating plant consists of 
four Allen’s steam-driven compound dynamos, each having a 
capacity of 48 kilowatts and a full load pressure of 110 volts, 
running at a speed of 438 revolutions per minute. The 
engines are of the triple-expansion type. The switchboard is 
divided into two parts, one part for lighting and the other 
for power, and also carries the main machine switches and 
instruments. 








FIVE MONTHS’ SCOTTISH SHIPBUILDING. 





THE heavy tonnage, the large number of vessels, and the 
wide variety of work are all features of the output of ship- 
ping during May from the yards of the Clyde and the East 
Coast of Scotland. Altogether sixty-three vessels of 65,230 tons 
were floated, forty of 62,240 tons on the Clyde, four of 1280 
tons on the Forth, eight of 720 tons at Dundee and Montrose, 
and eleven of 990 tons at Aberdeen and Moray Firth ports. 
The month’s Clyde tonnage is the second largest this year, 
and easily the largest on record for the month of May. It 
includes the 12,000-ton turbine steamer Heliopolis at Fair- 
field, the King’s yacht at Pointhouse, another turbine 
vessel at Dumbarton, a dozen screw steamers of various 
sizes, one paddle steamer, ten dredging craft of different 
types, a twin screw yacht, and seven steam drifters—-a com- 
paratively new feature in Clyde shipbuilding. The Clyde 
total for the five months is 242,390 tons, 30,670 tons more 
than that of last year, the previous highest tonnage. On 
the East Coast the output consists almost wholly of steam 
drifters, twenty of these and one screw tug having been 
launched during the month, nearly all for Scottish herring 
fishing ports. If the various labour questions now under 
the consideration of employers and men do not dislocate 
work during the summer, the yards should be fairly busy all 
through the year. During May there were reported con- 
tracts amounting to about 30,000 tons, the most important 
item being an order secured by William Beardmore and 
Co., Dalmuir, for a twin-screw steamer of 11,500 tons for 
the Pacific Steam Navigation Company. The total, however, 
is lower than the average bookings for a month, but there is 
a fair amount of tonnage on hand in most of the yards, and 
only industrial peace is required to ensure a summer and 
autumn of average work. 








MANCHESTER ASSOCIATION OF ENGINEERS.—On Saturday last 
the members of this society, accompanied by their wives and lady 
friends. to the number of about 350, were entertained by Mr. 
Joseph Adamson, the President, and Mrs. Adamson at a garden 
party at the Oaklands, Godley, Hyde. A very pleasant 
afternoon was spent in the extensive and well-laid-out gardens, 
notwithstanding that the weather was unsettled. Mr. Hunter, in 
a few words, thanked the President and Mrs. Adamson for the 
eajoyable entertainment they had provided. Mr. Webb also 
addressed the members, and Mr. Adamson replied in his character- 
istic manner. The Great Central Railway Company provided 

pecial railway accommodation for Mr. Adamson’s guests. 
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SURFACING AND BORING LATHE. 


THE accompanying engraving shows a new surfacing and 
boring lathe by Messrs. Tangyes, Limited, Birmingham. It 
has bzen designed for surfacing and boring locomotive cylinder 
covers, pistons, axle-boxes, &c., ,but can also be used for 
turning and boring a large variety of chucking work. The 
headstock is of the all-gear type, driven direct by gearing 
from a motor carried on the base at the back of the lathe. 
There are eight changes of speed provided in the headstock, 
the changes being made and the lathe stopped and started by 
means of levers and a friction clutch on the driving shaft. 
The motor is of the variable speed type, and the intermittent 
speeds are obtained by means of a shunt rheostat, so thatpracti- 
cally any speed from 5 up to 340 revolutions per minute may be 
obtained on thespindle. Thelatter is of steel, and runs in hard 
gun-metal bearings. It has a 3in. diameter hole right 
through, and a screwed nose to receive a chuck or face-plate. 
The bed is of deep and wide section, and carries two saddles. 
The lefs-hand saddle is fitted with a square turret for carrying 
four tools, and has self-acting, sliding and —— motions 
from a shaft carried in front of the bed. Each motion is in- 
dependent of the other, being controlled by means of drop 
worms and hand levers. The right-hand saddle carries a 
hexag»n turret on a slide, which is arranged for taper boring 
from abar atthe back. The saddle hasa sliding motion from 
the feed shaft at the front, and an automatic stop motion by 
means of a dropping worm and lever which is actuated from 
a stop carried on a hexagon bar in front of the bed. The bar 
carries six stops, one for each face of the turret, and revolves 
automatically as the turret is turned, and thus putting into 
action the stop relating to the tool in operation. The hexagon 
turret has a powerful locking motion to the slide, and revolves 
on ball bearings. It is provided with six hardened steel 
bushes, one for each face, and each face is fixed by means 
of a vertical hardened steel pin, fitted ina hardened steel bush 
in the slide. The slide is provided with a taper peg for 
keeping turret in the centre of the lathe when required for 
boring. Each saddle is arranged with quick hand traverse. 
The feed shaft has six changes of speed, all of these being 
obtained while the lathe is running by a movement of two 
levers. Suds pump and tray with the necessary piping are 
arranged for flooding the work which is being machined. The 
principal dimensions of the lathe are 





Height of centres 18.n. 
Diameter of chuck . rs Serene eer 
Leagth of bod .. 1s}ft. 


Distance between face of hex: agi m turret and chuck THe. 
Depth of bed .. a ad ee ee ek oe nace: 
Width of bed .. vodin. 
Spindle, front bearing 6in dia. by 7!in. lon 
Spindle, back bes aring din. dia. by 6in. long 


The approximate finished weight of the lathe without motor 
is 7} tons. 
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‘UNSOLVED PROBLEMS IN THE DESIG 
PROPULSION OF SHIPS,’* 


LL.D., F.R.S., M. 
(Concluded from page 637.) 


N AND 


By Francis ELGAR, Inst. C E. 


AN attempt has recently been made to provide an experimental 
tank at the National Physical Laboratory, to be worked by members 
of the staff there, at which ship models might be tested fcr resistance, 
but up to now it has been without result. There is another way of 
dealing with the matter, however, and a better one for the ordinary 
purposes of the ship designer, which has been initiated by Mr. 
K. E, Froude, that promises to overcome the ditficulty in a satis- 
factory manner. Mr. Froude read a paper at the Institution of 
Naval Architects, three years ago, upon ‘‘ Some Results of Model 
Experiments,” in which he gave results of a series of general 
experiments on systematic variations in form of hull, the variations 
consisting of six different sets of typical lines, varied in proportion 
ty independent variations of length, beam, and draught. ‘The 
resistance data given by these experiments are published in the 
paper in such a ‘form that the resistance of a ship of any dimen- 
sions, whose lines are similar to the typical ones, which are also 
shown, can readily be taken out. The types dealt with have block 
coefficients, or ratios of displaced volume of water to product of 
length, breadth, and draught, varying from -4865 in the finest to 

-541 in the fullest. Now this series covers a very important class 
of mercantile steamers—that of fast Channel boats—and the 
designer of such a boat could have nothing better for his speed 
calculations than the data in this paper. He has only to refer to 
Mr. Froude’s tables and curves in order to determine at once the 
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proportions and form that will best suit the circumstances, and to 
construct the lines of his boat. 

There could be no better solution of the speed problem for 
practical purposes than a continuation of the work that Mr. 
Froude has thus begun so well. This would be the greatest 
boon to ship designers. The method has been employed with 
most successful results in the practical design of ships of the 
class I have mentioned. I know of three vessels which have 
been made to approximate closely to Mr. Froude’s forms, and 
whose estimates of speed have been based upon his data. The 
turbine steamer Dieppe, which runs between Newhaven and 
Dieppe, is intermediate iu form between Mr. Froude’s No. 5 
and No. 6 types. Her block coefficient of fineness is -538, with 
a water-line length of 280ft., and a speed of over 21 knots. She 
had to be increased in beam and made fuller in form than the 
previous vessels of the line, in order to carry additional weight, 
upon dimensions and draught of water that were strictly limited, 
without reduction of speed, and the best data available for 
determining the form that would fulfil these exacting conditions 
was Mr. Froude’s. The result was a conspicuous success, as the 
Dieppe has proved to be the fastest boat of the line. The same 
procedure has been equally successful and satisfactory in the 
new turbine steamer Viper, of the Burns Line between Ardrossan 
and Belfast, another 2l-knot boat whose lines are those of Mr. 
Froude’s No. 4 type, and also in the twin-screw steamer Hazel, 
fitted with ordinary reciprocating engines, just built for the 
Laird Line between the Clyde and North of Ireland, whose 
length is 260ft. and service speed 18 knots, and whose lines are 
based upon those of Mr. Froude’s No. 4 type. 

These results of the practical employment of Mr. Froude’s 
methods and data are sufficient proof, if proof were needed, of 
their value; and one may say that, for the ships represented by 
his types, the ship designer is thus practically independent of 
further tank experiments. The power and speed data necessary 
are all recorded in Mr. Froude’s curves and tables, ready for 
immediate application. If similar data could be obtained for 
other forms of ships, say, for the fast-liner type, with block 
coefficients varying from about -6 to -7, the designer of that class 
of vessels would, indeed, have cause to be grateful. The best 
practical solution of this long-vexed problem of speed appears to 
be an extension of Mr. Froude’s system to vessels of the fast-liner 
type, and others with which the ship designer ordinarily has to 
deal, leaving those of abnormal proportions or form, and freaks, 
and also the work of general research, to a public experimental 
tank—if ever we find enterprise enough among those interested to 
get one set up in this country. 

Thence he went to screw propellers and steam turbines. The 
resistance of a ship may be estimated to a close degree of accuracy 
in the manner mentioned, but the determination of the engine 
power required to overcome that resistance involves the considera- 
tion of screw-propeller efficiency. The problem of the most 
efficient design of propeller for a given size and form of ship and 
rate of turning of shaft is as yet far from practical solution. 

Several attempts have been made to construct a theory for the 
action of the screw propeller. These involve, however, certain 
ideal assumptions for simplifying the problem, which would other- 
wise be too complex for theoretical treatment. It does not seem 
likely that any purely mathematical theory will be found suffi- 
ciently reliable to enable the best screw dimensions to be deter- 
mined for a given ship, and consequently we are bound to fall 
back upon the experimental method. It is this method which was 
developed by the late Mr. W. Froude, and has been continued by 
Mr. R. E. Froude in the Haslar tank. Model experiments have 
been carried out on a large number cf propellers of varying pitch, 
diameter, and developed area ; but these model screws have been 
very small, the size and speed at which they could be worked 
being limited hy the stresses which the experimental mechanism 
is capable of bearing. This difficulty has been greatest in the 
case of screws for turbine vessels, because the shafts necessarily 
run at much higher revolutions in them than with ran, mp 
engines ; increased speed of turning being necessary to secure 
good turbine efficiency. 

In applying the model screw results to full-sized ships recourse 
must be had to a law of comparison, similar to that obtaining 
between the model of the hull and the full-sized ship, and in this 
direction it is of great importance that further investigation should 
be made. Further advance might probably be effected by carry- 
ing out experiments in a tank on a larger scale than those already 
made, and with stronger appliances than those now used for the 
purpose in the Admiralty tank. A still more effective means, 
which I hear is under consideration by Mr. Froude, would be to 
build an experimental launch for the purpose, to be run in open 
water and propelled by machinery of considerable power. The 
propelling machinery could be so arranged that the thrust of the 
screws and the torque on the shaft could be automatically recorded, 
as in the case of tank experiments. With such an arrangement 
screws up to 3ft. in diameter could be experimented with—a great 
advance on anything that could be hoped for in the tank—and 
the important problem of propeller efficiency might thus be brought 
within reach of practical solution. 

We now come to the greatest problem of all with regard to the 
propulsion of ships, and that is the form which propelling 
machinery is likely to take in the immediate future. Already an 
important change is in progress from the ordinary reciprocating 
marine engine to the steam turbine; and the question is not only 
how far that change will extend, but also whether the whole of 
the cumbrous apparatus required for producing steam may not 








before very long be swept out of mercantile steamers, and the 
power be obtained from some form of internal-combustion 
engine. It would be rash to attempt to propbesy what will 
happen, but a short reference to what appears to be the present 
=, with regard to these fundamental questions might be 
ex 

Phe ies of the steam turbine is remarkable. It has often 
been described by Mr. C, A. Parsons and others, and is pretty well 
known. The reasons why its progress has not been greater, and 
why it is not already more generally employed in ships of all 
classes, are not so weil known, and it might be useful to consider 
them. The Parsons steam turbine has practicaily superseded the 
reciprocating engine in the battleships, cruisers, and smaller very 
fast craft ot our Navy, and it has had equal success in the very 
important class of Channel steamers and other boats of similar 
type. Turbine steamers now employed on cross-Channel services * 
are running at speeds that could not be reached with the best 
reciprocating engines. They are strictly limited in many cases to 
4 very shal ow draught of water; they carry very little deadweight 
of coal and cargo; the weight of their machinery and boilers 
constitutes a large proportion of their gross weight, and the per- 
centage of the latter that is saved by the use of fast-running 
turbines is sufficient to give a substantial advantage in speed. The 
.oal consumption compares favourably with that of the best reci- 
procating engines of equal power that could be fitted in that type 
vf ship,-and still better, of course, with the paddle engines cr 
screw-propeller engines of old ty po which were in the boats they 
uperseded. 

When these facts are stated, as they often have been, surprise is 
expressed by many that such apparent advantages are not secured 
more extensively for other classes of vessels. Very few ocean 
steamers have been fitted with turbine machinery or are being 
so fitted ; and although this may not cause surprise in the case of 
vargo boats and other vessels of low or even moderate speeds, it 
appears strange that liners of high speeds are still being fitted with 
reciprocating engines, and that the bold lead given by the Cunard 
Company with theie two fastest new boats and the Carmania 
should not be generally followed. 

The chief reason for hesitation to put turbine machinery into 
ocean liners is the doubt which exists as to coalconsumption. The 
amounts at stake are so large in these costly vessels when experi- 
ments with novel propelling machinery are tried that everybody 
prefers to see some one else make them. The Cunard Company 
are making the crucial experiment upon the largest scale that is 
now possible, and every one interested in progress must wish 
those responsible for it all the success they hope for and deserve. 
But the result is to some extent uncertain, and the immediate 
future of the turbine in fast lirers depends greatly apon the 
issue. 

In warships the consumption of coal has been brougkt down to 
1-7 lb. per equivalent indicated horse-power of reciprocating 
engines per hour, and to about the same figure in mercantile boats 
of cross-Channel type. That is as good as can be obtained with 
reciprocating engines in the same classes of vessels, as weight 
has to be kept down as much as possible in these by shorten- 
ing the stroke, and using high mean pressures of steam in 
the cylinders, in order to get all the power that is practicable 
out of a moderate size and weight of machinery. It pays better 
in these cases to stop somewhat short of the maximum efficiency 
attainable than to carry the additional weight that the increase 
would involve. In ocean liners the conditions are different, and 
economy of consumption is the chief point aimed at. Their 
consumption with quadruple-espansion engines and a boiler 
pressure of 210lb. to 220]b. has been brought down to 1-3]b. 
of coal per indicated horse-power per hour. The substitution of 
turbines for reciprocating engines in ocean vessels depends chiefly 
upon whether the consumption with turbines can be brought down 
to this figure, and there is no satisfactory evidence that this is now 
practicable. It is probable that the marine turbine wili ultimately 
be so improved as to heat the best reciprocating engines in economy 
of consumption in ocean liners, but no proof is forthcoming that 
itcan yet do it. 

In ocean liners the turbine has to compete with the reciprocating 
engine at its best, and the development of high efficiency with the 
turbine is counteracted by loss of propeller efficiency as speed of 
turning is increased. The problem is to secure a combination of 
turbine and propeller such as will give an efficient speed of turbine 
without reducing unduly the diameter of propeller, and experience 
with regard to this is much needed. The smaller propellers of 
turbine engines doubtless gain in efficiency on service by being 
immersed more deeply, and being thus less affected by the rising 
and falling of the sea at the stern. This is especially the case with 
some of the cross-Channel boats, in which the propellers have to be 
so large relatively to the shallow draught of vessel with reciprocat- 
ing engines, even when these are run at the greatest possible 
number of revolutions per minute, that they are sensibly affected 
by the least disturbance of water level. The difference in propeller 
etficiency soon becomes very markea as the weather gets bad. In 
th» Newhaven and Dieppe service, for instance, it is found that 
whereas the turbine boat Brighton only gains an average of 
three minutes upon the time of the reciprocating-engine boat 
Arundel in fine weather, she gains fifteen minutes in anything like 
bad weather, The difference in favour of the turbine on account 
of extra immersion of propeller is not likely to be so great as 
that in ocean liners, because in them the immersion of propeller 
is not relatively so unfavourable with reciprocating engines, but 
it would doubiless be of appreciable value. There appears to be 
some other cause, however, which operates unfavourably in bad 
weather at sea, especially when running against a strong head 
wind, to turbine vessels with comparatively small propellers. In 
such circumstances they fall off in speed more than reciprocating - 
engiue boats with their large propellers would do ; and altogether, 
notwithstanding the greater depth of immersion, the efficiency of 
the propellers appears to diminish more rapidly as they are 
reduced in diameter when driving the vessel against a head wind 
and sea. 

It might be interesting to give some particulars of two fast 
turbine steamers that are being built by the Fairfield Company 
for the Egyptian Mail Steamship Company to run between Mar- 
seilles and Alexandria. These vessels will go upon their station 
at the beginning of next winter season. They are 525ft. in length 
and their speed on service is to be 184 knots. The turbines are 
to run at about 340 revolutions per minute, a rate which necessi- 
tates as small a diameter of propeller as prudence would allow. 
Everything that appears possible has been done to favour the 
efficiency of the turbine and reduce the weight of machinery. 
The boiler power is increased 6 per cent. above what would be 
allowed for reciprocating machinery of equal power, but the gross 
weight of engines, boilers and auxiliaries work out about 400 tons 
lighter for the turbines. The space occupied by the boilers and 
machinery is practically the same. A greater consumption of 
coal and a corresponding increase of bunker capacity has been 
allowed for, and it remains to be seen how the consumption will 
work out. 

I am enabled by the kindness of the general manager of the 
London, Brighton, and South Coast Railway, to give some further 
particulars of the speed and consumption of their two boats, the 
Arundel and Brighton, the former fitted with ordinary reciprocat- 
ing engines and the other with turbines. These vessels are 
approximately similar in dimensions, displacement, and form. The 
figures given are the averages of more than a year’s running, 
during which a total distance of about 20,000 miles was covered in 
each case. The average speed of the Arundel was 19-29 knots, 
with an average consumption of coal per trip of 16-16 tons. The 
corresponding figures for the Brighton ar2 an average speed of 
19-59 knots, with 17-18 tons of coal. If the figures for consump- 
tion be corrected so as to give the comparison at equal speeds, 1t 
will be seen that there is nothing to choose between the two boats 
in economy of fuel. 

The difficulties cf stopping and mauceuvring vessels propelled by 
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turbines have been overcome vy adding turbines of considerable 
power for going astern. In the Dieppe the astern turbines are two- 
thirds of the full power ahead, and she was stopped dead upon the 
official trials when going at a speed of 12 knots in 1} times her 
length, the time taken in bringing her to a standstill being 
31 seconds. 

Speaking of internal combustion engines, he referred to Mr. 
Milton’s paper read last January, and thence to comfort on ship- 
board, and the means of controlling rolling and pitching and 
vibration, concluding with a reference to the freedom with which 
the travelling public paid large sums for high speeds. 








NOTES FROM SOUTH AFRICA. 
( By our South African Representative. ) 
JOHANNESBURG, June 3rd, 1907. 

Tue strike of the miners shows distinct sign of coming to 
an inglorious end within the next few days. From its com- 
mencement, about three weeks since, there has appeared to 
be very slight hope of the men being successful. They have 
no real grievances. They receive very high pay, the average 
pay for all white men employed underground on the Rand 
being about 28s. per shift of eight hours. The conditions 
under which the men work are certainly equal to those else- 
where; it is only on exceptional work that there is any 
greater risk than in other parts of the world. The man 
working machines in stopes has no greater chance of 
developing *‘ miners’ phthisis’’ than on a mine elsewhere, 
provided he uses the dust allaying devices which are provided 
under the law. The leaders of the strikers have made very 
determined efforts to win. They declared a general strike of 
all underground men. This resulted in a great access of 
strikers, the total number of men out at one time reaching 
some 5000. A great proportion of these were induced to 
leave work, however, owing to their fear vi personal violence. 
Had the mine managers been able to ensure their safety fully 
50 per cent. would have remained at work. It is remarkable 
to what a small extent the mines were handicapped by the 
loss of so many employés. In some instances practically all 
the underground men were on strike, yet the staffs, with the 
assistance of a few surface men and unskilled recruits, 
managed in almost every case to keep the entire battery 
supplied with ore. Only in one or two instances have any 
stamps been ‘‘ hung up ’’ owing to the strike, and the output 
for the month will not be appreciably affected by it. 

A strong effort was made last week to induce the hauling- 
engine drivers to come out; a bailot of members of the 
Drivers’ Association was held and a majority of nearly 90 per 
cent. of the members declared against striking. On the Ist 
inst. a deputation of miners waited upon the Government 
and laid their case before the Ministers. General Botha was 
decidedly unsympathetic, and pointed out that a time when 
two Government Commissions were sitting to inquire into 
the working of the industry and to report upon what changes 
were necessary in the mining regulations, was not the proper 
time to force matters by means of a strike. He informed the 
deputation that if the Commissions reported that it was more 
injurious to the men’s health to work three machines instead 
of two, the Government would introduce legislation to pre- 
vent the larger number being operated. Any other recom- 
mendations of the Commissions would also be acted upon at 
once by the Government. Numbers of the strikers have 
returned to work, and it is highly probable that a week or ten 
days will see the incident closed. There has been one 
decidediy useful end served by the strike, though it was 
unforeseen by the strikers. A large number of Boers have 
taken employment in the mines and show every sign of being 
able to do tne work as satisfactorily as the British miners. In 
the near future a very large percentage of the miners employed 
will be of South African birth and the advantage to the 
country will be incalculable, as probably £50,000 to £100,000 
per month, which is now sent out of the country by the 
miners to their families in England, will remain in the 
Transvaal. 

The first of the two Belliss-Morcom generating sets, 
installed by the municipality to run the tramcars temporarily, 
has now been set to work. The second one will be started in 
twoor threedays’ time. Thesetwosetsare each of 500 kilowatts 
capacity, and have been supplied and erected in record time. 
One engine was in the country, but the second engine and both 
generators had to be imported, yet the first set was delivering 
current five weeks after the order was placed, and the second 
will be under load within the six weeks. Messrs. Belliss and 
Morcom’s local agents guaranteed to have the two sets at 
work, including three Babcock and Wilcox boilers, and anew 
smoke stack flue, &c., within eight weeks of the placing of 
the order. 








LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the omnions of our 
correspondents. ) 


COMPOUNDING AND SUPERHEATING, 

StkR,—Pressure of other matters has prevented me replying 
earlier to your contributor’s letter on the above subject, published 
in your issue of May 10th, page 482. 

!n so far as comparisons are concerned, the calculations given by 
‘*The Writer of the Article” are so largely supposititious that no 
locomotive engineer would accept them as being of themselves 
sufficiently conclusive to warrant him in adopting the new Italian 
State Railways compound system. 

If that system, as your contributor incautiously—and, as | 
think, inaccurately—asserts, is 20 per cent. better than the 
Schmidt superheating system, may I courteously ask him why the 
Italian State Railways are now building twenty-four locomotives 
which will be fitted with Mr. Schmidt's apparatus ’ 

| need not follow your contributor in bis long and desultory 
dissertation on matters with which I have long been familiar. It 
will suffice if I point out that all the tests carried out with Schmidt 
superheater engines are based on coal of equal quality, and that 
the economy varies, as it does in every type of engines, according 
to conditions and circumstances. 

As regards the statement that the 18 to 20 per cent. economy 
of the first De Glehn Nord compound locomotive, No. 701, has 
not been realised by the larger engines, I may point out that this 
saving was obtained in comparison with a precisely similar simple 
engine, with the two exceptions that the compound had indepen- 
dent driving wheels and an extra pair of cylinders. On the other 
hand, the Nord has never had any big single-expansion engines 
vith which to compare the workiag of their later compounds. 
lor the work that these last-named engines do, two locomotives of 
the original Nord compound type wouid be required. 

Elsewhere on the Continent it has now been found that one 
superheater simple locomotive will generally do the work of two 
saturated steam compounds, all three engines being of approxi- 
mately the same size, 

The difficulty has always been to say how much is due to com- 





pounding and how much to other things. This is not the case 
with superheating, however. With superheating the source of 
economy is both direct and obvious. It is simply a question as to 
whether the saving in fuel and water is counterbalanced by the 
cost of upkeep of the superheater. On this point reliable and 
authoritative evidence shows that superheater locomotives are not 
in any respect more expensive to maintain than are saturated 
steam locomotives of like weight. 


London, June 17th. F, W. BREWER. 


OVERTIME FOR APPRENTICES, 

Sik,—With reference to “P. L. H.’s” letter in this week's 
number on apprentices, I should like to draw attention in your 
columns to a scheme which is being worked in this district, and 
which seems to me to get over a good many of the difficulties. It 
is a well-known fact that many boys pass the seventh standard 
before they are fourteen years old, especially if they are at all 
sharp. Now, under the present educational system, these 
boys must stay at school until they are fourteen years old, 
probably cleaning inkpots, giving out books, or doing some 
other work of this kind, and in the meantime forgetting a 
great deal of what they have previously learnt; acd on leaving 
school, if one of them is going into the engineering trade, he is 
apprenticed to a shop and perhaps for the tirst twelve months is 
made a sort of errand boy for the stores or foreman until he finds 
out how to use his tools or, as ‘‘ P, L. H.” aptly puts it, ‘* ‘ picks 
up’ enough knowledge to enable him to earn more for the firm by 
working at the vice than by running errands.” Even then he has 
a very superticial knowledge of any of the uses of different 
materials, &c. 

Now, under the scheme which is being worked here, this boy, if 
he proves smart enough to enable him to leave school at, say, 
twelve, which many do, he is drafted into a craft school to learn the 
rudiments of the trade he intends to follow. We will take the 
case of a boy who wishes to go into the engineering trade. He 
attends the craft school, working the same hours as he would at 
the day school, but instead of wasting his time, as he would be 
doing at the day school, a practical man is there to teach him how 
to use his tools, how to use the various machines, marking out, 
&ec. Another technical teacher instructs him in the uses of 
various materials, their origin, strength, &c.; also how to make 
working sketches of various small articles and dimension the same. 
Thus, by the time this boy is fourteen years old and ready to go into 
the works, he is really better fitted than the other boy who has 
been in the works two years, as he has a knowledge which has not 
been ‘‘ picked up” but which has been thoroughly taught. 

On being drafted into the works, he has an understanding with 
his employer, also with the craft school, that he must still attend 
evening ciasses for, say, machine drawing, applied mechanics, Xc , 
while he is serving his time. The scheme is quite young yet, but 
the employers in this district have taken very kindly to it and are 
doing all they can to help those managing the craft school, not 
only by asking them to supply them with boys, but by promising 
that they will not hinder them in any way from attending the 
evening classes while with them. 

1 must apologise for having taken up so much of your valuable 
space, but it seems that if some system of this kind were made 
general, it would be to the mutual advantage of both employer 
and apprentice. Works MANAGER. 

Stroud, Glos., June 20th. 


COALITE, 

Sir,—I bave read your article on ‘‘ Coalite,” issued last Friday, 
with much interest, and admire its fair and judicial statement of 
the smokeless fuel problem. I venture to think, however, that a 
misconception enters into your last paragraph, where you argue 
that the manufacture of coalite involves no new principle, because 
dead-plate firing is essentially, in your opinion, the same treat- 
ment of bituminous coal. Of course, you state that you do not 
refer to details of machinery and plant and generally of manufac- 
turing process, but only to the main physical or chemical action 
involved. But dead-plate firing, as practised for a century past, 
bas an object which is totally different from that of coalite manu- 
facture. Its object is the burning of smoke and, concurrently, the 
complete utilisation in combustion of all the combustible ingre- 
dients of the fuel. The object of coalite manufacture is to produce 
a useful fuel that yields no smoke. You very justly point out that 
in this manufacture the distillates are collected instead of being 
burnt, as in dead-plate firing and otber cognate processes to which 
you refer. Bat even without this fundamentally important dis- 
tinction, it appears to me that the entirely different: objects aimed 
at, necessitating as they do entirely different apparates and 
methods, and resulting in entirely different tinal products, consti- 
tute an essential difference in principle. 

| may at the same time mention that neither coalite nor any 
material resembling coalite in useful properties is ever produced 
on the dead-plate of a boi'er or other heating furnace. 

Streatham, 8.W., June 24th. Roperr H, Suren. 


EXPANSION OF RAILS. 


5ik,---A line of the Chicago, Burlington and Quincey Railway 
runs in Wyoming over a high dry plain where in the summer the 
temperature is often 105 deg. Fah., falling at night by radiation 
through the clear dry air to 49 deg. Fah. Rails are, therefore, 
subjected to variations of temperature of 65 deg. Fah. at a few 
hours’ interval. 

On one occasion, in 1888, the section men discovered a rail 
slightly bent, and after drawing the spikes and loosening the 
plates it was still wedged too tightly to remove easily. It was 
therefore knocked with a sledge. It suddenly sprung free, 
struck aman and killed him, and the gap left was 8in. shorter than 
the rail removed. 

It is evident that expansion had been prevented until the rail 
was released, and then instantly occurred through all the rails in 
several hundred yards. Had the rail not been removed a kink 
would suddenly, not gradually, have developed at some place of 
least resistance, and the kink might have occurred under a moving 
train. HARRINGTON EMERSON, 

Schenectady, N.Y., June Sth. 


LAY OUT OF ENGINEERING WORKS, 


Sir,—During this year consecutive articles have appeared in 
your paper on building of engineering works. Kindly permit me 
to point out that the principles laid down differ considerably from 
those adopted in many American and a few continental engineering 
works, where considerable quantities of comparatively light 
materials, ha!{ finished goods, and erected machinery have to be 
passed rapidly through the shops, such as in agricultural machine 
works, motor and light tool works. The wide spreading shed- 
roofed buildings are replaced by two and more storied ones, even 
there where the value of land or the smallness of the plot does 
not call for economy. With a good elevator, itis claimed, quantities 
can be more economically and speedily transported vertically than 
on a level. Thus smiths, turners, fitters are on the level ground, 
erectors on the first floor, and painters on top of building, the last 
department being kept better ventilated and heated than the rest. 
Pairs of elevators move from floor to floor only, thus a two-storied 
building will have at least two pairs of elevators, Even foundries 
are occasionally built storied, with cupola and casting floor on the 
top, sand mixing and cleaning below. 


Charkow, June 22nd. C, BLAKEN, 


STEAMSHIP AUXILIARIES. 


_ Sir,—In your Steamship Auxiliaries Supplement of the ist 
inst, we notice an unfortunate confusion in the letterpress dealing 





with our manufactures. A sentence describing our air and 
circulating pumps of the crank type has been displaced, with the 
result that the impression is given that the pumps supplied by us 
for the s,s. Carmania were of the crank type. This is not so, as the 
various pumps which we fitted in this ship and also in the 
Mauretania and Lusitania were of the vertical duplex type. 

We shall be obliged if you will have this correction made in your 
next issue. 


Glasgow, June 24th. J. H. CARRUTHERS AND Co, 


CENTRIFUGAL TENSION IN DRIVING ROPES, 

Sir,—‘ Student,” whose letter on the above subject appeared in 
your issue of the ]4th inst., has apparently not followed the rope 
maker quite far enough. If he refers to the paper read by Mr. 
Kenyon before the Institution of Engineers and Shipbuilders i), 
Scotland, November, 1904, he will find the author destroys his own 
argument by the following statement:—‘‘'Time and again an 
endeavour has been made to so press a rope into an acute groov 
that it will retain its position during one slow revolution of the 
pulley, but immediately the ends are released it unbends and fal! 
away.” ‘This shows that ‘“‘stiction” is not worth consideration ; 
hence centrifugal tension must be allowed for just as in high-speed 
belting. 


Manchester, June 26th. PRACTICAL, 


FEEDING WATER INTO STEAM SPACE, 

Sir,—l should be glad to know if any of your correspondent 
have had any experience of delivering boiler feed-water above 
water-line, say, delivering on to achannel plate with a fall of, say, 
Giv. in 15ft., the back end of the channel being perforated to allow 
the water to spray, and if they have found the same successful, 
also the probable amoont of fuel saved. I should be interested to 


hear also if the feed can be effected in this way with an injector. 
June 25th. 


ENGINEER, 








CATALOGUES. 


THE HUGHES-JOHNSON STAMPINGS, Limited, Langley, Birming- 
ham.—A’ pamphlet concerning drop forgings of many different 
kinds. 

THe BrivisH INSULATED AND HELSBY CABLES, Limited, 
Prescot, Lancashire.—Leatiets' P40 and P41 dealing with Prescot 
trolley wire and gun-metal cars respectively. 

THE BRENTNALL RADIATOR AND CONDENSER Company, Limited, 
27, Pugrim-street, Newcastle-on-‘l'yne.—A small pamphiet deserib- 
ing the ‘‘ Brentnall” patented radiator for motor cars. 

C. F, Carver, Limited, Alfred-street Mills, Nottingham.—A 
ptice list of turned steel shafting, couplings, collars, pulleys, 
adjustable plummer blocks and hangers, bright steel washers, Xc. 

THE BALDWIN Locomotive Works, Philadelphia, P.A.—Record 
No. 61. This is a reprint from an article appearing in Cassie.’ 
Magazine of January last, entitled ‘‘ The Steam Locomotive of the 
Future.” 

Royce, Limited, Trafford Park, Manchester.—A leatiet issued 
by this tirm is devoted to an installation of electrically operated jib 
cranes and capstans supplied to the Hull and Barnsley Railway 
Company. 

Roits-Royce, Limited, Conduit-street, London, W.—This cata- 
logue contains a description of the Rolls-Royce six-cylinder motor 
car with sectional illustrations. There are also a number of Press 
extracts and testimonials. 

A. AND P. STeveEN, Thanet House, 231-2, Strand, W.C.—A 
pamphlet on ali kinds of lifts—electric, bydraulic (bigh and low- 
pressure), overhead tank, hydraulic pneumatic, steam, belt-driven 
and tand-power—for passenger or goods service, 

THe Sanpycrort Founpry Comany, Limited, Chester.—A 
catalogue dealing with mining and electrical machinery, including 
breakers, stamps, cyanide plant, crushing machmery, engines for 
winding and pumping, &c., air compressors, boilers, mill gearing, 
wood work, generators, and motors for alternating and direct 
currents, 

PILKINGTON Bros., Limited, St. Helens, Lancashire.—'l'bis 
catalogue of patent wired glass describes and illustrates the many 
uses and advantages which this useful material provides, especially 
in case of fire. It is produced in various ways—either rolled, cast, 
or clear polished. The book contains a large selection of illustra- 
tions showing the different applications to which wired glass can 
be put. 

THe AMERICAN LovomoTivEk CompPANy, 11, Broadway, New 
York.--A pamphlet illustrating and describing different designs of 
eight-wheel American type passenger locomotives. This is the 
eighth of the series of pamphlets which is being issued by this 
company to cover its various standard types of locomotives. It 
contains twenty-five different designs of eight-wheel type engines, 
the principal dimensions of each design being given on the page 
opposite the illustration. 








THe Junior LystirutTioNn OF ENGINEERS.—During the meeting 
of this Institution to the Clyde district, 1st to 5th July, the follow- 
ing works will be visited :—Messrs, Barr and Stroud’s works, 
Caxton-street, near Anniesland ; Messrs. Sir William Arrol and 
Co., Limited ; Corporation sewage works; Messrs. Stewarts and 
Lloyd's tube works, Rutherglen; Farme Colliery and inspect 
Newcomen engine; North British Locomotive Company, Limited ; 
elevating ferry at Stobcross; cattle lairage, Merklands (Quay ; 
Rothesay dock works, electric station, and coal hoists; Clyde 
‘Trust works, Renfrew Wharf; naval construction works of Messrs. 
Wi. Beardmore and Co., Limited ; Corporation sewage works vt 
Dalmuir ; dock, and ore handling plant and pumping station at 
Queen’s Dock ; Fairfield Shipbuilding and Engineering Company ; 
Messrs. Babcock and Wilcox’s works; engineering laboratory, 
Edinburgh University ; Forth Bridge; sewing machine works of 
Messrs. Singer ; Messrs. John Brown and Co., Limited ; Lanark- 
shire Steel Works ; Messrs. Yarrow and Co., Limited. On Monday 
the members are to be received and entertained at luncheon by the 
Lord Provost and Magistrates of Glasgow. The summer dinner 
is to be held at the Windsor Hotel on Friday, 5th July, 


Tue Society or Arts,—The Council of the Society of Arts are 
prepared to award, under the Fothergill Trust, a gold medal, or a 
prize of £20, for the best portable apparatus or appliance for 
enabling men to undertake rescue work in mines or other places 
where the air is noxious, It is intended that the apparatus sent 
in shall be submitted to practical trials and tests. In the award 
of the medal regard will be had, first, to excellence of design and 
contrivance, and, secondly, to excellence of manufacture. Credit 
will be given to such parts of the apparatus as are the invention of 
the exhibitor, the object being to distinguish the apparatus which 
gives the best promise of being practically useful. Inventors 
intending to compete should send in a notice of their intention, 
together with a full description of their inventions, not later than 
3lst March, 1908, to the Secretary of the Society of Arts, John- 
street, Adelphi, London, W.C., and in cases in which the apparatus 
has been put into actual nse the experience of such use should be 
given, and the special points of merit of the apparatus indicated. 
Competitors intending vo patent their inventions should be careful 
to obtain protection, as the Council of the Society eannot under- 
take any responsibility as regards the secrecy of the whole, or of 
any part, of an invention submitted to them. The competition is 
not ‘limited to British subjects, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Foreign Demand for Iron. 

MIDLAND and Staffordshire raw irons on Birmingham 
Exchange this—Thursday—afternoon were steady in price though 
immediate sales were few. The fall in Cleveland iron is believed 
to be due to speculative influences, but it isan undoubted fact that 
American iron has given way slightly. On the other hand, there 
are rumours already of great purchases by Germany. Indeed, one 
rumour credited the Fatherland with having purchased the sole 
remaining English stocks, This is, doubtless, an exaggeration, 
though there is some slight foundation of truth in the statement. 


Pig Iron Firm. 

The only concession in Midland or Staffordshire pig iron 
prices to-day was a concession of Is. per ton on forge iron, and this 
reduction was only allowed by makers who were not sv heavily 
booked forward as the majority. Current quotations may be 
fairly given-as :—Staffordshire forge qualities: Common, 59s.; part 
tine, 61s, to 633.; best all-mine, 87s. 6d. to 92s. bd.; cold blast, 
1l5s. Northamptonshire, 60+. to 61s.; Derbyshire, 62s, to 64s., 
North Staffordshire, 63s, to 64s, 


Manufactured Ironmasters Busy. 

Manufactured ironmasters are busy, and orders are still 
arriving. Neither is there much difficulty in securing specifica- 
tions for the delivery of the iron ordered. At the moment there 
is a tendency doubtiess on the part of buyers to ask for smaller 
deliveries, owing to the nearness of the end of the quarter. but 
his is a temporary trade feature which will soon right itself. Any 
check which business in North Staffordshire may have received 
through the increase in the price of bar iron from £7 15s. to £8 is 
a matter of indifference, as the order books are sufficiently well 
tilled to afford steady employment for some time ahead. South 
Staffordshire bars are quoted :— Marked bars, £9; Earl of Dudley’s 


to £7 15s. per ton, Not much is being done in gas-tube strip or hoop 
iron, and values still stand at £7 15s. to £7 17s. 6d. for the former 
and £8 10s, for the latter. Rivetiron is consistent at £7 15s., and 
slit nail rods £8 10s. 


Sheet Iron Unimproved. 
The sheet iron position is unimproved. Black sheets do 
not give any sign of increased strength, but values of galvanised 


material are well upheld. Black sheets are selling at :—Singles, 
£8 lZs. 6d. to £8 17s. 6d.; doubles, £48 lds. to £9; trebles, 


£9 7s. 6d. to £9 10s. Galvanised material has just been reaffirmed 
by the Makers’ Association in this trade at £13 17s. 6d. f.o.b. 
Liverpool, or equal distance outports for export. 


Steel. 

Steel quotations were exceptionally firm. 
£6 7s, 6d. was asked for Bessemer bitiets, though some firms would 
take £6 5s. per ton. Siemens billets were £6 7s. 6d. to £6 10s. 
Manufactured steel was quoted :—Mild bars, £8 to £8 5s.; girder 
p lates, £8 to £8 5s.; boiler plates, £9 2s. 6d. to £9 5s.; joists, 
47 5s, to £7 7s. 6d.; angles, £7 5s. to £7 10s. Steelmakers enter- 
tain no anxieties respecung the absorption of their full output for 
some time ahead. lkailway wagon buiiding material locally is par- 
ticularly brisk. There has been no attempt on the part of lucal 
makers of angles to follow the Scotch example of raising angles 5s. 
per ton. 











NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 
MANCHESTER, June 2th. 


Is there a Decline in the Pig Iron Boom? 

THIs question is nore easily asked than answered. The 
opinions expressed on the Manchester Iron ‘Change on ‘l'uesday 
were so varied that it was difficult to arrive at a satisfactory con- 
clusion. Makers who have little iron to sell view the situation with 
something of indifference, but merchants and consumers generally 
seem inclined to the view that the ‘* boom” has to some extent 
spent itself. All depends, of course, on the demand from America 
and Germany. Whuile accounts from the States are, to say the 
least, indifferent, the feature reported last week was the sveady 
buying from Germany. On Tuesday operations in crude iron were 
of a very limited character, and prices in this department were 
more or less nominal. Middlesbrough brands had again a ten 
dency to approximate more to warrant prices, which, however, 
showed some improvement at the close ot the day. West Coast 
hematite was oftered at less money, but East Coast was generally 
unchanged, Scotch iron was generally a shade better, but Lin 
colnshire, Staffordshire, and Derbyshire ruled in buyers’ favour, 
what little there was offering. Forge iron, in sympathy with 
foundry, was about 1s. per ton under last week’s quotations. We 
should say that altogether there is a more confiaent feeling, but 
whether we shall see a return to high prices can only be determined 
by the sealed book of the future. 


Finished Iron. 


There was more business reported at full prices. 


Steel. 

There is more firmness, although there is little change to 
nute in prices, Sheets appear to be in strong inquiry, and for 
prompt delivery a premium has been paid for smail juantities of 
10 to 20 tons. In billets there is again talk of an influx of German 
stuff, but English makers report themselves well sold, and accept 
full rates only, 


Copper. 
Both raw and manufactured ruled lower, and the outlook 
was none of the brightest. Sheets are yuoted £3 per ton lower, 
and both copper and brass tubes have shared in the reduction. 


Sheet Lead. 
About 15s. to 20s. per ton lower, 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 65s. 6d. to 66s.; 
Staffordshire, 65s.; Derbyshire, 66s.; Middlesbrough, open brands, 
65s. to 65s. 4d. Scotch: Gartsherrie, 77s. 6d.; Giengarnock, 
76s. 6d.; Eglinton, 73s. 6d.; Dalmellington, 73s., delivered Man- 
chester. West Coast hematite, 78s. to 79s., f.o.t.; East Coast 
aitto, 80s., f.o.t. Scotch, delivered Heysham: Gartsherrie, 
75s, 3d.; Glengarnock, 74s, 3d.; Eglinton, 71s. 3d.; Dalmellington, 
70s. 9d. Delivered Preston: Gartsherrie, 77s. 6d. ; Glengarnock, 
75s. 6d.; Eglinton, 72s. 6d.; Dalmellington, 72s. Finished iron: 
Bars, £8 ; hoops, £8 7s, 6d.; sheets, £8 15s, to £9. Steel : Bars, 
£8; hoops, £5 15s. ; sheets, £9 to £9 5s.; boiler plates, official, 
£9 zs. 6d.; plates for tank, girder, and bridge work, £7 1ds.; 
English billets, £6 5s. to £67s. 6d.; foreign ditto, £6. Copper : 
Sheets, in quantity, £113 per ton ; small lots, 14d. per lb. ; tough 
ingot, £105 ; best selected, £105 per ton. Seamless copper tubes, 
134d.; seamless brass tubes, 10}a.; condenser, 11}d.; brass wire, 
9ha.; rolled brass, 97d.; brass turning rods, 94d.; yellow metal, 9d. 
per lb. Sheet lead, £24s, 10s. per ton. LKngtish tin ingots, £190 
to £192 per ton, 
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Lancashire Coal Trade. 


The attendance on the Coal Exchange on Tuesday was 
well up to the average, but trade on the whole was somewhat 
quieter, although prices generally showed little change. ‘There 
was a fairdemand for slack, but house coal was quiet. Coal for 
bunkering purposes was in good request, with prices firm, and in 
seilers’ favour. 

BARROW-IN-FURNESS, June 27th, 
Hematites. 

The business being done in hematite iron during the week 
has been comparatively small, and the inquiry has falien off not 
only on American but on home and coutinental account, and 
there is not much prospect for a week or two, at any 
rate, of any change for tne better. In the meantime, makers 
of iron are very well employed, and they are likely to 
remain so for some time, even if new orders do not 
come in. The opinion is, however, that the market will soon 
correct itself, as ic is known that the actual demand for iron has 
only been temporarily checked by causes outside of the market 
itself, but as to how long it will be before any reviving influences 
are set to work remains to be seen. Makers have reduced their 
prices6d. per ton, and arenow asking nominally 81s, 6d. perton net 
1.0.b, On the other hand, the price of warrant sellers 1s 76s. net 
cash, buyers 3d, less. ‘here 1s, however, very little if any iron 
offering at this price, and the market has teen strengthened 
statistically by a further clearance of warrant iron during the 
week ; 2245 tons have been taken out of store, and the stocks now 
represent 25,083 tons. Makers remain practically without stocks, 
ana many of them are behindhand with their delivery engage- 
ments. ‘1'he position of the special trade in hematites ot superior 
quality, ferro-manganese, speigeleisen, and charcoal iron are ail 
very satisfactory. ron ore commands a good market, and prices 
are at 17s, 6d. net cash at mines for good average sorts, 


Steel. 

Full activity prevails at the rail and plate mills in the 
district, and it is expected that further orders wiil soon be booked 
in both branches, ‘the demand for merchant steel is very quiet, 
Heavy steel castings 
are in fairly good demand, and tnere is a steady trade at the iron- 
founding establishments in the district a.d at the brass-founaing 
works, while the trade being done in chilled iron castings is very 
steady, and orders come in treely. 


Shipping and Coal. 

The shipments of iron and steel from the West Coast ports 
amounted to 8147 tons—iron, 4015 tons; and steel, 4122 tons—as 
against 24,137 tons for the corresponding period of. last year—a 
decrease of 16,000 tons. ‘I'he shipments of the year to date aggre- 
gate 445,689 tons, as against 377,U38 tons for the corresponaing 
period ot last year—an increase of 68,651 tons. ‘I'he coal and coke 
trades are very firm. East Coast coke is quoted at 25s, 6d. per 
ton, delivered. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
House Coal. 

THERE are no signs of any weakening in house coal values, 
and though July is at hand present quotatiuns are unhkely to be 
altered just yet. ‘I'he output was considerably reduced lasc week 
owing tu the Yorkshire winers’ demonstration at Barnsley, and it 
will ve further restricted as the various ‘* feast” days, with the 
inevitable ‘‘ play,” come round in the colliery districts. Barnsley 
thick seam house coal, in best qualities, is quoted up to lls. and 
lls. 3d. per ton, secondary sorts from 93. 6d. to 1Us. at the pits. 
A fairly active business is reported from nearly all markets. 


Gas and Steam Coal. 

Contracts for gas coal are being renewed pretty freely at 
the higher rates now required. Gas coal seems to be stitfer. ‘I'he 
arrangements now being made are from 2s, 6d. to 3s. per ton 
above the contract rates expiring this month. The railway com- 
panies are also coming to arrangements for locomotive coal, though 
not so readily as in tue case of gas companies and corporation gus 
departments, ‘Lhe contracts are usually made from June to June, 
but railway companies are indicating a preference for a shorter 
period. ‘lhe coalowners stand stafty by the rate at which they 
nave tendered—lzs. per ton. A heavy tonnage is being sent to 
the seaboard, both Huli and Grimsby wking freely. ‘lo Hull there 
was sent during tne week ending June 18th a weignt of 91,527 tons, 
compared witu 5U,/28 tons tur the corresponding week of last 
year. in the open market best Barnsley bard fewhes more than 
une rate asked under the new contracts, 133. per ton being 
trequentiy quoted, and prices of other kinds of steam coal in 
sympathy. 


Small Coal and Coking Fuel Firm. 


The exceptional demand for coking fuel noted last week is 
fully sustained, u'he ovens are constantly on the increase, and a 
market is readily found tor ail the coking slack and smudge pro- 
duced. ‘The quotations for good brands, up to 7s. per ton at the 
pits, are easily obtained. In manufacturing fuel for engine pur- 
poses an advance has to be recorded this week, 6s, to 7s. per ton 
being now quoted at the pits, Owing to the activity in the cotton 
trade, the requirements ot Lancashire are large, anda there is brisk 
business also reported with the textile districts of Yorkshire, as 
well as with the markets. Coke is being heavily forwarded to 
North Lincolnshire, Derbyshire, and other iron-smelting localities. 
The demand generally is exceeaingly active and quite equal to the 
output, large as itis. Best smelting coke, 17s. to 17s. 6a, per ton; 
unwashed, 14s, 6d. to 15s, 6d. per tun at tne ovens; for steel melt- 
ing coke the quotation is maintained at 27s, to 28s. per ton. 


Iron still Firm. 


We can find no evidence of weakening of iron values in 
this district. ‘I'here is very little buying reported, but, asa matter 
of fact, makers are so fuuy sold forward they have little to sell. 
(Juotations exhibit no alteration on former rates, being as follows : 

West Coast hematites, 92s. to 93s, per ton ; Kast Coast, 88s. to 
90s. per ton—both delivered in Sheffield and Rotherham, and 
Kast Coast subject to 24 per cent.; Lincolnshire, No, 3 foundry, 
tds. 6d. per ton; No. 4 roundry, 62s. 6d. per ton; No. 4 forge, 
bls. 6d. per ton; No. 5 forge, mottied, white, and basic, 65s. od. 
per ton; Derbysmre, No. 4 toundry, 63s. per ton; No. 4 forge, 
vs, per ton; oars, £8 5s. to £8 1Us. per ton ; sheets, £9 10s. to 
£10 per ton. 


Railway and Marine Material, &c. 

The steel manufacturers are generally well engaged in all 
their leading departments, more especially in the higher grades 
and special steels. Engineering houses continue to be satisfactorily 
employed. In railway material rather more work is being placed 
on home account, wuile the foreign and colonial requirements, 
particularly in tires, axles, springs, &c., are steadily maintained. 
We do not hear, however, of much new work in large forgings and 
castings for marine purposes, but there is increasing business in 
lighter forgings and castings, such as are required for electrical 
machinery. itis a long ume since file manufacturers were so 
busy, both for home and foreign markets. There is also a good 
demand for various classes of edge tools, 


Derwent Valley Waterworks. 


Record stones were laid in the yreat walls of the Derwent 
aud Howden dams, on the 2Ist inst., by Alderman T. R. Gains- 
ford, Sheffield, the chairman of the Derwent Valley Water Board. 





NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Iron. 

A veRY desirable change has this week come over the 
Cleveland pig iron market, both as regards demand and prices, both 
of which have substantially improved, and a buoyant tone has 
sprung up. The advance in the quotations appears to be due to 
a reaction. It is generally acknowledged that the ‘‘slump” in 
prices was carried too far; there was really no justification for 
beating down the rate for Cleveland warrants to 51s. 11d. cash 
buyers, which was the figure last Monday, and the lowest that has 
been reported since the middle of April. That represented a fall 
of close upon 7s. per ton since June came in—in a little over three 
weeks. '‘l'raders iast week were wondering when the bottom would 
be reached, and were holding off in consequence, but the advances 
that have been reported this week have imparted confidence, and 
buyers are not anything like so timid as they were last 
week, A good deal of vusiness has been done in Cleveland 
pig iron this week, and there is a great contrast between the 
state of the market last week and this. Second-hands were 
selling No, 3 Cleveland pig iron on Monday at as low a 
tigure as 55s. Yd. per ton, on ‘tuesday 56s. 9d. was obtained ; and 
on Wednesday 57s. 6d., and the last was the general «juotation, 
except for special brands, for which a premium of ls. to Zs. had to 
be given. ‘he makers hasing plenty of orders did not follow 
warrant prices down to the fuil limit, and they looked for a 
reaction. Consumers on the Continent can well afford to pay the 
57s. 6d. for No. 3 Cleveland iron that is now quoted, and tney are 
beginning to buy pretty freely. Altogether the position is the 
most satisfactory that has been known this month, and a sanguine 
tone once more prevails. No. 1 Cleveland pig iron is 5s, per ton 
dearer than No. 3, and Nos, 4 foundry and 4 forge are in most 
cases realising the same price as No. 3, but in some cases 3d. to 
6d. less is accepted. Continental buyers have begun to want No. 4 
forge as well as No. 3, and there will be much difficulty in supply- 
ing it, as there is no stock and so little is made. America is not 
buying much Cleveland iron just now, but is receiving large 
quantities in completion of old orders. Two large steamers are 
loading at Eston Jetty for the United States—the Angus and the 
Viscaya—and further tonnage is being sought by the shippers. 
Large exports to America are assured fur the coming quarter. 


Hematite Iron. 

The situation is very favourable for producers of Kast 
Coast hematite pig iron, who are well supplied with orders, and 
are little troubled by the operations of speculators, for the latter 
cannot get any Kast Coast hematite warrants with which to gamble 
Makers and consumers are left pretty well to themselvesin regard 
to the regulation of prices, and there is nothing of the wild fluctua- 
tions which has interfered with business in Cleveland iron. While 
this month Cieveland warrants bave been as high as 61s. 10}d. and 
as low as 54s. 11d. cash, a difference of about 7s. per ton, mixed 
numbers East Coast hematite iron has moved no more than 6d. per 
ton, though it is 24s, to 25s. per ton dearer, instead of the usual 
10s. ‘Ihis week business has mostly been done at 81s. 6d. per ton 
for mixed numbers, but it was generally done by second hands ; 
the leading producers hold out for 82s,, which the West Coast 
makers are quoting for their iron. There is an improvement in 
the price of West Coast hematite warrants, and buyers of them have 
become somewhat keen. ‘The output of hematite iron is not in 
excess of the demand, and this enables sellers to keep up their 
prices. Rubio ore is tirm at 22s. 6d. per tonc.i.f. Middigsbrough, 
and there are heavy imports into the 'I'yne, Wear, and Tees. 


Heavily Declining Stock of Pig Iron. 

This is one of the most important features of the market, 
and it indicates how much short of the consumption the present 
production is ; indeed, it has been so for months—in fact, since 
March last year. Makers’ own stocks disappeared long ago, and 
there is a strong run on the stock in Connal’s public stores. Up 
to 26th this month’s reduction in Connals was 47,991 tons, 274,235 
tons being held of Cleveland pig iron—nothing else is now in store. 
‘This stock consisted of 263,153 tons of No. 3, 10,897 tons of No. 4 
foundry, and 150 tons of iron not deliverable as standard. The 
prospects are that the stock will continue to decline heavily for 
several months yet. x 


Manufactured Iron and Steel. 

Most producers report an improving demand, though 
some have to complain that specifications for some old orders do 
not come to hand so promptiy as they might. The tendency of 
prices is generally upwards, but no. actual advances can be 
reported ; this district has not followed some of the others in 
putting up quotations. It is believed that buying will be more 
treely carried on now that the threatened labour troables in tho 
allied industries ‘will, after all, not come off. Consumers have 
been holding back because of these. Steel ship plates are at 
£7 10s.; steel boiler plates at £8 10s.; iron ship plates, £7 15s.; 
packing iron, £6 15s.; iron ship rivets, £8 2s, 6a.; steel joists, 
£6 17s. 6d.; steel ship angles, £7 23. 6d,; steel hoops, £1 15s.; 
steel strip, £7 5s.; steel sheets, singles, £8 15s.; iron bars, £8, all 
less 24 per cent. f.o.t. Galvanised and corrugated sheets, 24 gauge, 
in bunales, are at £13 17s. 6d., less 4 per cent. Heavy steel rails 
are at £6 15s.; steel sleepers, £7 2s, 6d.; and cast iron chairs, 
£4 2s. 6d., all net f.o.b. 


Shipbuilding. 

There is more animation in the shipbuilding industry ; 
orders are likely to be given out more freely now that the uncer- 
tainty is removed with respect to the labour trouble in the 
engineering industry. Rates of freight are showing improvement, 
and shipowners are expected to increase their fleets, as there is 
more than enough work for the steamers that are in existence. 
In addition to the building of merchant steamers there is a good 
deal being done on the 'I'yne in the building and fitting out of war 
vessels. Sir W.G. Armstrong, Whitworth and Co. are building 
cruisers for Chili and the Argentine Republic, as well as a war 
vessel for the British Admiralty ; Palmer’s have the Lord Nelson 
in hand; and Messrs. Kk. and W. Hawthorn, Leslie and Co. are 
refitting a Portuguese warship. It is reported that the 
Portuguese Admiralty are about to increase the number of their 
fleet. 

Coal and Coke. 

The greatest briskness prevails in the coal trade of this 
district, and deliveries are extraordinarily large, as steamers are 
coming forward more adequately, and collieries are seldom stopped 
for lack of tonnage. ‘Thus there are few forced sales of prompt 
coal, and prices are firmer all round. The most prosperous busi- 
ness is that of gas coals, which are in uncommonly large demand 
for the Continent, for long forward as well as early delivery. Best 
gas coals have been put up to 14s, 6d. per ton f.o.b., and seconds 
to 13s. 6d. For coking coal, 13s. 6d. to 13s. Yd. per ton, f.o.b. 
Tyne Dock, is being realised. The coke manufacturers are getting 
24s. to 24s. per ton f.o.b. for foundry qualities, and 21s. for medium 
qualities for delivery at the Middlesbrough furnaces, and all these 
prices are relatively a good deal dearer than those of Cleveland pig 
iron. Furnace coke, with No. 3 Cleveland pig iron at 57s. 6d., 
should not be over 19s, per ton, instead of 21s. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
Weakness in the Iron Market. 


THERE has been further weakness in the speculative 
department of the iron market, and lower prices have been 
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touched. Advices from America have in the main been 
unsatisfactory, the impression produced by*these being to the 
effect that the demand for our iron is likely to be materially 
reduced, if it does not altogether cease for the season at least. 
Now that the holiday time 1s at hand, the home demand for raw 
iron has become less urgent. Recently there has been a little 
more doing with the Continent, and the makers of pig iron are 
well supplied in the meantime with orders. 


The Warrant Market. 


There was a slight improvement in the warrant market 
towards the end of last week, but the tone became weaker when 
the market reopened this week, and lower prices have been 
recorded, Occasionally some buying, with the view, it is alleged, 
of cover ng oversales, has rallied the market and arrested the 
downfall in values, but the general condition is one of irregularity. 
Business has been done iu Cleveland warrants from 55s. to 56s. 
cash, at 55s. 94d. to 56s, Sd. one month, and 55s. 8d. for delivery 
in three months. 


Hematit3 and Foundry Iron. 


There has been comparatively little demand for hematite 
warrants. Cumberland hematite is nominally at 76s. per ton, 
Makers of Scotch bematite are very busy, and the present 
output isyrobably about the largest on record, being quite up to 
that of this time tast year, when the demand for shipbuilding pur- 
poses was so great. It is somewhat doubtful if the makers can 
calculate on a long continuance of such active work. They have a 
good proportion of structural material in hand just now, and as 
shipbuilaing is not very hopeful at the moment, much will depend 
on the state of the general tradein the future. Scotch hematite 
is quoted by mercbunts 84s. per ton for delivery at the West of 
Scotland steelworks. There has recently been a better demand 
tur foundry iron, a fair trade having been done in this quality with 
makers. Standard foundry pig iron warrants are quoted on Glas- 
gow Exchange 55s. per ton. 


Prices of Makers’ Iron. 


Several of the ordinary kinds of Scotch makers’ pig iron are 
6d. to ls. per ton lower, but there is no change in the values of the 
special brands. G.M.B., No. 1, is quoted at Glasgow 73s.; No. 3, 
6¥s.; Govan, No. 1, 73s.; No. 3, 703s.; Monkland, No. 1, 74s.; 
No, 3. 70s.; Carnbroe, No. 1, 75s.; No. 3, 71s.; Clyde, No. 1, 
78s. 6d.; No. 3, 73s. td. ; Gartsherrie and Calder, Nos. 1, 793.; 
Nos. 3, 74s.; Summerlee and Langloan, Nos. 1, 8ls.; Nos. 3, 75s.; 
Coltness, No. 1, 9Qs.; No. 3, 78s.; Glengarnock, at Ardrossan, 
No. 1, 79s.; No. 3, 74s.; Egtinton, at Ardrossan or Troon, No. 1, 
74s.; No. 3, 71s.; Dalmellington, at Ayr, No. 1, 77s.; No. 3, 
72s.; Shotts, at Leith, No.1, 79s.; No. 3, 74s.; Carron, at Grange- 
mouth, No. 1, 82s.; No. 3, 75s. per ton. 
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Shipments of Pig Iron. 

The shipments of pig iron from Scottish ports in the past 
week amounted to 7704 tons, compared with 55:9 in the curre- 
sponding week of last year. ‘To Canada 1170 tons were despatched ; 
United States, §25; Holland, 560 ; Germany, 485 ; South America, 
535 ; Australia, 376 ; Italy, 115; France, 72; Belgium, 20; other 
countries, 335 ; the coastwise shipments being 2993 tons, against 
3369 in the same week of 1906. The arrivals of Cleveland pig iron 
at Grangemouth in the past week amounted to 11,494 tons, show- 
ing an increase of 939 tons over the quantity received in the corre- 
sponding week of last year. 


Finished Iron and Steel. 


There has lately been a good inquiry for manufactured 
steel for expert, and the works are in the meantime, well 
employed. itis understood that shipbuilders have been making 
some inquiries that may possibly Jead to business, but the outlook 
in the shipbuilding industry at the moment is by no means cheer- 
ing. The competition with the East Coast of England has recently 
been somewhat keen for certain kinds of material, Makers of 
tints hed iron are well supplied with work at present, but the out- 
lovok is not quite clear. Home consumers are purchasing with 
caution, and makers are dependent to a considerable extent on 
export business. ‘The Clyde Structural Jron Company, Scotstoun, 
Glasgow, has received an order from an Austrian tirm for the 
supply and erection of the buildings required for a new shipbuild- 
ing yard for Austria. 


Shipbuilding Orders. 

Several fresh shipbuilding contracts are reported to have 
been arranged ; one is a 30,000-ton steamship, to be named the 
George Washington, to be constructed at Clydebank for the 
I!amburg-American Line. It is understood that this order was 
practically arranged some tiue sgo with Messrs. Harland and 
Wolff, ot Belfast, and it is now reported that the vessel wiil 
le built at Clydebank under the new arrangement between the 
C.ydebank firm and Harland and Wolff. 


The Coal Trade. 


There is an active business in the different branches of the 
coal trade. The past week’s coal shipments from the Scottish 
ports amounted to 313,755 tons, being 6580 tons more than in the 
preceding week and 46,415 tons greater than in the corresponding 
week of 1906. The prices of shipping coal aresteady. At Glasgow 
harbour ell coal is quoted 12s, to 12s. 6d., and steam and splint 
lls. 6d. to12:. perton., Best screened steam coal is quoted at 
Leith 12s. 6d. to 134; washed doubles and trebles, 12s. 34. to 
12s, 6d.; and rough coal dross, 9s, to 9s. 6d. per ton. House coal 
has continued in good demand for home use in consejuence of the 
uaseasonable weather, and the demand for coal for manufacturing 
purposes is large, the prices showing comparatively Jittle altera- 
ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


The State of the Coal Trade. 

THE stormy weather which has continued, affecting output 
an! all industries, has been detrimental to the coal trade in a 
marked degree, and though, fortunately, wrecks in the Channel 
have not been serious, the incoming of tonnage has been much 
delayed. Still, | am pleased to note that returns, duly considering 
these facts, have been satisfactory. Custom House returns show 
that in the week ending June Zlst, 501,035 tons of coal were 
shipped foreign from the South Wales ports, an increase of 
31,700 tons, as compared with the corresponding month. Out of 
ins total Cardiff shipped 343,162 tons of coat, 1570 coke, and 
14 000 tons of fuel. In coal, Genca took eleven cargoes, totalling 
55,000 tons ; Port Said five, with 29,000 tons. In fuel, Valparaiso 
took £000 tons. Newport was fairly Lusy with 58,662 tons of coal, 
and 4384 fuel for Catania. The River Plate was the principal 
destination for coal. Swansea shipped 54,204 tons of coal, 
17,500 fuel; principally to San Francisco and Almeria. Rouen and 
St. Nazaire were principally the destinations of the coal. Port 
‘albot made a tolerable display, shipping about 45,000 tons, chiefly 
to Iquique, 13,000 tons, and St. Nazaire, 7000 tons. 


Latest Coal Quotations, Cardiff. 

With regard to prices the market is decidedly easier for 
prompt shipment, owing to the scarcity of tonnage, but for back- 
ward shipment sellers are holding out for top prices, as they believe 
the easiness is temporary. Small steams are easy, and, in fact, for 
all kinds of coal for prompt shipment buyers can treat at reason- 
able prices. It is reported that as little as 11s. has been accepted 
for best smalls, but I cannot get confirmation. The following list 
may be taken as correct :—Best large steam, 18s, 94. to 193. 3d. 





best seconds, 17s. 3d. to 18s. 3d.; ordinary seconds, 163. 6d. to 
17s.; drys, 16s, 3d. to 16s, 6d.; best washed nuts, 15s. to 15s. 6d.; 
seconds, 14s, to lds, 61.; peas, 14s. to 14s. 3d.; seconds, 13s, 3d, 
to 13s. 6d.; very best smalis, lls. 9d. to 12s,; best ordinaries, 11s. 
to lls. 64.; seconds, 10s, 3d. to 10s. 9d.; inferiors, 93. 94. to 
10s. ; best Monmouthshire black vein, 17s. 3d. to 17s. Sd.; ordinary 
Western Valleys, 16s. 9d. to 17s.; Eastern Valleys, 15s. 3d. to 
15s. 9d. Bituminous coal: Best households, 18s. 6d. to 19s. 6d.; 
best ordinaries, 17s. to 17s. 64.; No. 3 Rhondda, 203. to 20s. 6d.; 
brush, 16s. to 16s, 3d.; smalls, 133. 3d. to 13s, 6d.; No. 2 Rhondda, 
lds. to 14s. 6d.; through, 11s. to 11s. 6d.; smalls, 10s. to 10s, 3d. 
Patent fuel, 19s. to 19s. 3d. Coke: Furnace, 20s. to 22s.; foundry, 
26s. to 27s.; special, 29s. to 31s. 


Anthracite. 

Swansea has suffered as much as Cardiff from an absence 
of tonnage, and buyers have benefited. Still the tone of the 
market is good, and forward business strong. Best anthracite for 
malting is 233. to 233. 6d.; seconds, 21s. 6d. to 22s.; Swansea big 
vein, 20s. to 2ls.; red vein, 14s. to 14s. 6d.; machine made cobbles, 
2ls. 6d. to 22s. 6d.; nuts, 25s. Gd. to 27s. 6d.; peas, 14s. to 
lés. 6d.; rubbly culm, 9s. 3d. to 9s. 6d.; dutt, 6s. to 6s. Ol, Other 
quotations are: Steam, best large, 18s. Yd. to 193, 34.; through 
bunkers, 12s. 6.4. to 133.; smail, according to quality, 9s. 6d. to 
10s. €d. Bituminous, No. 3 Rhondda, 19s. 9.4. tv 20s, 3d.; small, 
13s. to 133. 6d. Patent fuel, 17s. Gd. to 18s. 


Anthracite Developments. 

It is expected that in a short time coal winning will be 
carried on between Llanelly and Llangannech. French and German 
buyers are in goed supplies, and with fairer weather more trade is 
certain. Negotiations are pending in regard to the Pencoed 
colliery. 


Pitwocd. 
Prices sre quiet, at about 19s. 6d. ex ship. Tho quantity 
of pitwood imported into the Welsh ports last week was 17,500 
tons. 


Large Italian Order for Coal. 

The rumour that the Italians had bought largely of 
American coal is discredited, but it is certain that extensive pur- 
chases continue to be made in Wales for delivery during the next 
two months. Some orders are for second-class Uarditt coal, with 
large Monmouthshire coal. Prices:—Cardiff coal, Gi-1.3 
Monmouthshire, 17s., delivery at Savona or Spezzia. 
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Iron and Steel. 

On the metal. market, Swansea, this week, the following 
iron and steel prices ruled :—Bessemer pig, mixed numbers, 76s. ; 
Middlesbrough, 55s, 9d.; Scotch, t4s.; Welsh hematite, S5s. to 
86s. Steel bars: Siemens and Bessemer, £6 5s, to £6 7s. 6d. 
Cardiff :—Iron ore: Rubio, 21s, to 21s. td.; Almeria, 20s. 94. to 
21s. Rails: Heavy, £6 15s.; light, £7 53. 


Tin-plate. 

Not for some years past, states a manufacturer, has trade 
been so good and work so regular. All the mills last week were 
fully engaged, and the demand for finished plate has been so great 
as to keep all hands fully employed, and tin houses thoroughly 
brisk. The returns do not alone indicate this, for the storms have 
been so continuous that much delayed tonnage has been noted. 
During the week the shipments were limited to 57,934 boxes, 
while no less than 84,371 boxes came from the mills ; the result is 
that stock shows a total of 130,830 boxes, as compared with 
104,393 the previous week. This overplus will, however, it is con- 
fidently asserted, disappear with the change in the weather. Last 
week Newport shipped 130 tons galvanised sheets to Bombay, 
and to Buenos Ayres 110 tons. Bombay also took 240 tons 
tin-plates. Out of 2367 tons of black plates sent away by 
Swansea, St. Petersburg took 1200 tons. Prices remain much 
about the same. Latest report is ‘‘ market is quiet, but firm.” 
Latest prices, Swansea: Ordinary sheets, I.C. 20 x 14, 112 sheets, 
Bessemer, 15s. 14d.; Siemens, 15s. 14d. to 15s, 3d.; ternes, 26s.; 
rooting sheets, £11 10s. per ton ; big sheets for galvanising, £11 15s. ; 
finishea black plates, £11 5s, to £11 10s.; galvanised sheets, 24 g., 
£14 2s. 6d. to £14 5s.; block tin, £189. Other quotations, Swan- 
sea: Lead, £21 10s.; copper, £95 5s.; silver 3ld. per oz.; spelter, 
£24 10s. 


Carelessness in Coal Pits. 

It has been generally the case for mine prosecutions to 
increase in times of good wages. Last week there was a batch of 
cases heard at Tredegar. Une man was summoned for not keeping 
his roof carefully propped, and was fined 40s. or fourteen days ; 
another, for keeping a portion unpropped, 30s. or fourteen days ; 
one collier, for allowing a train to run wild, had to pay court fees ; 
and another, for sleeping in the mine when under the influence ot 
drink, 40s. or one month. In most cases ctfenders not only im- 
perilled their own lives, but those of others. 








NOTES FROM GERMANY. 


(From our own Correspondent.) 
Iron and Steel in Rheinland-Westphalia. 

FroM all the principal trades pretty good accounts are 
coming in, enployment and demand remaining lively and regular, 
though they are less animated than was anticipated tor this time of 
the year. Inland supplies in pig iron continue insufficient, partly 
because, owing to alteratiou.s und iinprovements at the blast 
furnace works, output has been rather: lower, in a few instances, 
than before. English pig iron continues to be very freely bought. 
The malleable iron market shows a firm tendency, and the outlook 
is fair. According to the Dusse/dorfer Tugeblatt, the forming of a 
new Bur Convention is being contemplateu. The majority of the 
bar mills favour the plan, and negotiations will soon take place in 
Baden-Baden, under the lead of the South German mills. business 
generally has improved at the bar mills since last month, and the 
trade being carried on at present is considered satisfactory for this 
time of the year. 


Coal and Coke in Germany. 

Though arrivals of English coal have been very heavy, 
they have not tended to relieve the scarcity in fuel, for consump- 
tion remains exceptionally strong. In Silesia wagons are already 
beginning to be as scarce as in the autumn, when winter supplies 
are being bought. In the last two weeks of May the average out- 
put of coal was 7744 wagons per day, which means an increase of 
15 per cent. in output as compared with the same period last year. 
The coke trade is exceedingly firm, and very long terms of delivery 
have to be asked. 


Austria-Hungary. 

Firmness is reported to prevai] on the Austro-Hungarian 
iron market. Both forge and foundry pig are extremely scarce, 
and in the manufactured iron department bars and plates exhibited 
unwonted strength last week. Girders are in somewhat dull 
request, but this has not influenced the condition of prices hitherto, 
Grey forge pig realises 130 to 135 crowns; hematite, 130 to 133 
crowns ; spiegeleisen, 10 to 12 per cent. grade, 140 to 150 crowns, 
all per ton at works. Styrian bars stand at 230 to 240 crowns ; 
boiler plates, 3)5 to 325 crowns ; girders, 242 crowns ; tank plates, 
275 to 285 crowns, all per ton; tin sheets, 62 crowns per box. 
Supplies are rather lower than demand on the Austro-Hungarian 
coal market. Moreover, the output of coke is not equal to the 
demand, and this accounts for the exorbitant prices that are 
being asked and paid. 





Steady Employment in the French Iron Trade, 


The comparative quietness that has prevailed in the French 
iron industry during the past weeks has not been without a favour- 
able result, though this may sound strange at first ; but the period 
of quietness enabled the mills to execute all orders of previous 
booking, and fresh contracts are now meeting with very prompt 
delivery, and as prospects for the third yd are favourable tue 
tone atl round is remarkably firm. 1 descriptions of heavy 
plates for naval and military requirements are reported in stron 
and rising request, and so are mining plant and agricultuia/ 
machinery. Rolling stock material is in lively request, and the 
railway and construction shops report increasing activity. Existing 
orders for locomotives and wagons, &c., are estimated to amount 
to 130 million francs, Schneider-Creuzot and the Belgian factories 
being crowded with work till the end of 1908. Very heavy 
orders in locomotives have recently been placed with German 
tirms, the large:t lot having been placed with Hendschel 
and Sons, of Cassel, Borsig, Berlin, and the Hanover Machine 
Factory. Smaller lots of two and three million francs 
have fallen to the machine factory Esslingen, to Gravenstaden, 
and to the Saxon Machine Factory, Chemnitz. ‘Tbe agreed prices 
are higher thanthose paid bythe Prussian State Railways. In pig 
iron a sound business is done, and a rise of lf. p.t. has been 
declared ; foundry pig stands at 85f. p.t.; forge pig at 73f. p.t. 
Quotations for tintshea iron have not changed since the beginning 
of the year, and are as follows :—Merchant steel, 210f. to 220r,; 
rails, 190f. to 200f.; common steel plates, 23Uf. to 235f.; wire 
nails, No. 20, 280f. to 290/.; galvanised wire, No. 20, 320f. to 330f., 
all per ton at works. As the work in the building department i 
somewhat limited, girders, as well as sectional iron, have been bi t 
weakly called for. On the French coal market deliveries, as we, 
as demand in engine aud house coal, show an improvement as com- 
pared with this time last year, and the business done on home and 
foreign account is extensive and satisfactory. Productioa is 
behind consumption, the latter being uncommonly large. 
Briquettes, almost neglected but a few weeks ago, are in vigoruus 
demand, and 21f. to 23f. p.t. may be regarded as the minimuu: 
quotation for ordinary and best sorts. Exports increase, both in 
coal and in briquettes. Wagons are scarce, and the Railway 
Administration has been requested to take measures now, to pre- 
vent difficulties later on, such as were experienced in the autumn 
of last year. 


Quiet Business in Belgium. 

For some weeks past a regular but somewhat quiet 
trade has been done on the Belgian iron market ; orders for raw 
and finished iron come in pretty freely, but tor some articles én 
abatement in demand was felt. Rails, for instance, are in decreas- 
ing request. Gtrders sell regularly at tirm prices, and the plate 
and sheet business is strong aud satisfactory, quotations remaining 
the same as before, both for inland and foreign consumption. ‘I'he 
semi-finished steel trade has gained in firmness since the forming 
of the Belgian Steel Convention. Basic is scarce, and foundry pig 
has continued in lively request. Scrap iron is scarce. Of the 
Belgian coal market good accounts are given, both with regard to 
inquiry and demand. 








AMERICAN NOTES. 
(From our own Correspondent.) 


New York, June 18th, 

THE distinguishing feature of the rail market at this time is the 
presentation of requirements for trolley line construction for 1908. 
‘'nere are no means of knowing the probable demand for this 
purpose. In a general way it is known that trolley line construc- 
tion will be vigorously prosecuted. For some time the railroa‘t 
companies have, with a tew notable exceptions, been quiet. The 
latest large rail order was for 30,000 tons from the Canadian 
Pacitic, which was placed with the Lackawanna tiem because they 
were in a position to make prompt delivery. The belief prevails 
that the railroad companies will vegin ordering in a large way 1m 
the iatter part of July. 

Just now building material is being freely ordered. Capacity 
spoken for some time ago is being tilled. Specitications are arriv- 
ing, and the mills are very busy. Structural material is wanted 
quickly ; new and extensive orders are now in sight. Vremium 
prices are paid on much business now being booked. The 
agricultural inplement makers are not concerned over rumours of 
crop shortages this year, and are boldly rushing in orders for bars 
for next year’s delivery. The aggregute is simply enormous, and 
the mill people teel perfectly sate in accepting it at present prices, 
in view of the great increase assured in blast furnace capacity 
during the next twelve months, 

The Cambria Steel Company recently sold the Unit«d States 
Steel Corporation 10,000 tons billets, That concern bas placed 
orders for steel cars which will! call for over 100,000 tons stee! plates. 
The rapid transformation in progress from wooden to steel cars by 
railroads is opening up wide possibilities for the plate mills, anu 
manufacturing enterprise has the matter in hand. The railroad 
companies will put on steel cars from now on as fast as they can 
getthem. Another plate factor is the coming demand for freight 
vessels, lake, liner, and coastwise. The Awerican Shipbuilding 
Company wants about 25,000 tons of plates. Mills are congested, 
and the only remedy is more plate mills. 

Public sentiment is veering around in the direction of less 
drastic treatment of railroads. The railroad managers have had 
terrific scoldings from the people, the Press, and legislatures, 
State and National, and with about the usual outcome. 

With the collapse of the longshoremen’s strike, liberal shipments 
of copper are now being made to Europe. For week ending 
June 13th exports were 656 tons, and since June Ist 8499 tons. 
Arrivals of tin since June Ist, 1267 tons, with 1700 tons to arrive 
this month. 

Copper production for May :—United States, Mexico and 
Canada, 98,500,000 lb., compared with 103 800,000 lb. in May, 1906. 

Lead is moderately active. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Messks. STEEL, PEACH, AND Tozer, Limited, notify us of their 
removal from 49 to 15, Victoria-street, 8. W. 

Mr. CHARLES Bricut has removed his office from 21, Old Queen- 
street, Westminster, to Parliament-chambers, Westminster. 

THE firm of Marshall, Fleming, and Jack, engineers and crane 
builders, Motherwell, has been dissolved by the retiral therefrom 
of Mr. Alexander Jack, one of the partners. ‘The business will be 
carried on by Messrs. John Marshall and John Fleming, under the 
firm name of Marshall, Fleming, and Co., 








JUNIOR INSTITUTION OF ENGINKERS.—A summer meeting to the 
Clyde District will be held from Saturday, June 29th, to July 6th. 


Contracts.—Messrs. Bruce, Peebles and Co., Limited, have 
received from the Wolverhampton Curporation an order for a 
500-kilowatt 50-cycle motor converter.—_Last autumn the London 
Fire Brigade augmented their motor appliances by a provision of 
a self-propelled fice tender, with hose reel and ladder carriage for 
the first turn out. ‘This was built by Messrs. Merryweather, of 
Greenwich, and the firm has just received an order for two further 
vehicles, similar in essential details, 
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BRITISH PATENT SPECIFICATIONS. 
Selected and Abridged by JAMES D. ROOTS, M.1.Mech. EZ. 


When an invention is communicated from abroad the name and address of 
the Communicator is priated in italics. 

When the abridgment is nat illustrated the Specification is without drawings. 

Copies of Specifications may be obtained at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lune, London, W.C., at 8d. each. 

The first date given is the date of application ; the second date at the end of 
the abridgment is the date of the advertisement of the acceptance of the complete 
specification. 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Office of opposition to the grant of a Patent, 





STEAM ENGINES AND BOILERS. 


11,757. May 19th, 1906.—IMPROVEMENTS IN AND RELATING TO 
VERTICAL STEAM GENERATORS, James R.S. Hayes, 51, Thorn- 
hill-road, Barnsbury, London. 

This invention relates to vertical steam generators of the multi- 
tubular type comprising a shell in the form of two truncated 
cones merging into each other at the apices, There are two 
figures. Fig. 1 is a section. The shell a is in the form of two 
truncated cones / and ¢ merging into each other at the apices. 
The fire-box d conforms to the lower cone / and the smoke-box ¢ 
to the upper cone c. The crown of the former is at a distance from 
the bottom of the smoke-box e. The water space / is all round the 
fire-box d. An efficient circulation is obtained by the tube 4. 
The water-level is selected well up to the upper cone ¢, as indi- 
cated at 4, and in consequence the space intervening between it 
and the base i of the cone ¢ or the top of the generator forms the 
steam space. The shell u is surrounded by a casing / which runs 
between the bases 7 and / of the two cones—thatis to say, the top 
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and bottom of the generator, and therefore a space m of triangular 
section is obtained all round the shell a. The firing tube or tubes 
may project from the top / of the boiler through the smoke-box ¢ 
into the fire-box d; x denotes the feed tube which is provided 
with a lid o. The dotted line p indicates the grate with the fire 
opening 7. ‘Two series of fire tubes + and s are provided, one r 
connecting the fire-box d to the space m between the casing é and 
the shell a and constituting the combustion chamber, and the 
other s connecting the latter, ¢.¢., the space m with the smoke-box 
e from which the usual chimney ¢ is led. The tubes y and ¢ are 
arranged at right angles to the shell « and the fire-box d and the 
smoke-box ¢. Consequently the former tubes 7 decline from the 
combustion chamber m to the fire-box d, and the others s incline 
from the chamber m to the smoke-box e, Further, all the tubes 7 
and s are below the water-level h. This arrangement of the tubes 
rv and s presents many practical advantages, among which may be 
mentioned ease in expanding the tubes in the plates, facility for 
cleaning them and keeping them clean, since the dirt tends to 
gravitate from them, and prevention of overheating due to the 
tubes being always surrounded with water.—May 29¢/, 1907. 


INTERNAL-COMBUSTION ENGINES. 


16,464. July 21st, 1906.—IMPROVEMENTS IN THE VALVE GEAR OF 
Gas Moror ENGINES, John H. Hamilton, Sandiacre, Derby- 
shire, 


These improvements relate to the valve gear of four-cylinder 
engines. With cylinders operating on cranks at an angle of 
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1&0 deg. it is necessary that the cycle of valve movements in any 
cne cylinder shall differ by 90 deg. of the cam shaft motion from 
that of the adjacent cylinder, the valves of these side-by-side 
cylinders being operated by the same cams. To obtain this result 
t was necessary that one pair of levers, viz., the exhaust, should 
crcss, and the object of this invention is to obviate this drawback. 
Two guides are placed parallel to the cam shaft, and the rollers 
for operating the valves are attached to crossheads or slippers 





sliding on these gnides. The axes of the rollers would be radial 
to the cam shaft and those for working the admission and exhaust 
valves of one cylinder would be in one plane passing through the 
axis of the cam shaft while the axes of the rollers for operating the 
valves of the other cylinder would be in another plane, also passing 
through the uxis of the same shaft and at right angles to the 
former plane. Besides the pin for carrying the roller, each cross- 
head or slipper would have,a‘slot or recess in which a small block 
pivoted on the end of the lever for operating the valve would 
work, The cam would thus cause the crosshead or slipper to slide 
on its guide, and this in turn would operate one end of a lever, 
whereof the other end would operate the valve. There are two 
figures. Fig. 1 represents a cross section behind a pair of 
cylinders, The admission valves A and A! are operated by levers 
Land LI, having at one end blocks B and B! to connect to the 
valves, and at the other blocks D and D!, working in slots in the 
crossheads or slippers F and F! sliding on guides G aud G!, and 
operated by rollers KR and R! fitting the groove in the admissicn 
cam. The parts operating the exhaust valves E and E! are 
similar. Ihe centre lines of the rollers pass through the axis of 
the shaft and are at right angles to one another, so that if the 
cams revolve in the direction of the arrow the left-hand cylinder 
leads by 90 deg. on the cam shaft, which corresponds to 180 deg. 
on the crank shaft of a four-stroke types of engine.—May 29th, 
1907. 


RAILWAYS AND TRAMWAYS. 


12,085. May 23rd, 1996.—IMPROVEMENTS IN OR RELATING TO 
ANTI-FRICTION MECHANISM FOR RAILWAY TRUCKS AND OTHER 
VEHICLES, Alexander Spencer, 77, Cannon-street, London. 

This invention relates to that kind of anti-friction mechanism for 
railway trucks and other vehicles wherein the load is transmitted 
to the running wheel axles through large anti-friction wheels, which 
bear upon and roll in contact with the ends or journals of the 
axles, and it has for its object to provide improved means for 
limiting endways movements of the asles relatively to the anti- 
friction wheels and axle-boxes. There are three figures. Fig. 2 is 

a transverse vertical section, partly in elevation ; a is a running 

wheel of the truck, / the end portion of journal of its axle, and cc 
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are large anti-friction wheels which bear uponand roll in contact with 
the end portion or journal b. The journal } is formed with two 
collars ¢, between which is arranged an abutment device compris- 
ing a pair of brasses f located at opposite sides of the journal /. 
To hold the brasses f in the desired positions out of contact with 
the journal /, they rest upon lower inwardly extending webs g of 
the axle-box, and are connected at their ends by stirrup-shaped 
members i. The brasses f closely fit or embrace upper inwardly 
extending webs /: of the axle-box, so that they are held firmly in 
place between the collars, and the end faces act as stops for the 
adjacent collars e of the journal ; p indicates dust guards that are 
located in grooves or recesses y of the axle-box, and closely sur- 
round and bear against the collars of the journal.—May 29th, 1907. 


ELECTRIC LIGHTING. 


12,325. May 26th, 1906.—IMPROVEMENTS IN ELEcTRIC GLOW 
Lamps, Deutsche Gasglithlicht A ktiengesellschaft ( Auergesellschaft), 
189, Alte Jakobstrasse, Berlin, Germany. 

This invention relates to improvements in electric glow lamps 
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Fig. 1. 


having tungsten filaments, and it consists in employing carbon 
suspenders in place of suspenders of metal or refractory metallic 
oxides—for example, thoria—which have been hitherto used for 
suspending other incandescence filaments in electric glow lamps. 
Carbon possesses the extremely useful property for this purpose cf 
radiating a very large number of heat rays. Consequently, a 
carbon filament in contact with a white-hot metal filament remains 
comparatively cool even in the vicinity of the point of contact, and 





can therefore be made very thin. Carbon of the character of that 
generally used as the laminous body in ordinary carbon filaments 
is preferably employed for the purpose. ‘The use of carbon 
suspenders has been stated to be unsatisfactory for osmium fila- 
ments, because of the inevitable formation of osmium carbon 
compounds. and this invention is based on the discovery that no 
such objection exists if the filament be of tungsten. There are 
three figures. Fig. 1 shows such a carbon suspender in the form 
of a hoop ; a is the tungsten filament and / the carbon suspender. 
At the point of contact between the luminous body « and the sus- 
pender /, the two may be attached if desired by means of a suitable 
cement. The carbon filaments used may be of such thinness that 
they will give to a sufficient extent to the movements of the lamp 
filament in switching on or off, or when hung aslant, so that the 
rupture of the fi!aments is prevented.— May 29th, 1907. 


GAS PRODUCERS. 


13,703. Jane 14th, 1906.—IMPROVEMENTS IN AND RELATING TO 
GAS-PRODUCING PLANT OF THE SucTiON Type, Henry N. 
Bickerton, Philip W. Robson, and the National Gas Engine 
Company, Limited, all of Ashton-under-Lyne. 

This invention relates to improvements in gas-producing plant 
of the suction type. In such producors as at present constructed 
it is usual to provide around a hot portion of the producer a 
vaporising chamber, through which the air supply is drawn and 
into which water is delivered for supplying the requisite steam for 
the producer. In the best practice hitherto this vaporising 
chamber has been filled, or partially filled, with such material as 
metallic turnings or the like to increase the evaporative surface. 
It is found, however, that after a while the chamber becomes more 
or less choked or locally channelled, especially when hard or 
impure water is used, and it becomes necessary to clear out the 
chamber and renew the turnings. The chief objects of this 
invention are to provide a suction producer with an improved 
vaporising chamber, which may be very easily opened up or 
removed without breaking any of the principal joints of the pro- 
ducer, and to provide large evaporative surface of a character 
which shall not become choked or locally channelled when used 
for long periods even with hard water. There are three figures. 
Fig. 1 is a vertical sectional view of a producer plant. The pro- 
ducer has a lower body portion a consisting of one or more cylin- 
drical parts having at the top a flange ), to which the upper 
flanged portion c of the producer is secured by means of the flange 
d, a tight and permanent joint being made at these flanges. The 
upper portion « of the producer is preferably of smaller diameter 
than the lower portion. The top of the upper portion is provided 
with a flange f, which supports a coal container g, a tight and per- 
manent joint being made at this flange also. A coal-feed regulat- 
ing device 4 of any convenient construction may be mounted upon 
the top of the coal container. A refractory lining 7 is supported 
upon a dead plate j carried by the lower part of the producer 
above a closed asbpit /. Around the upper portion of the pro- 
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Fig. |. 
= 

ducer there is placed a circular casing m, which may be bolted to 
the lower flange d of the upper part ¢ of the producer. The top 
of this casing carries a flange x, upon which may be secured a 
circular plate 0, which extends across the top of the vaporising 
chamber p, which is formed by this casing and the top portion of 
the producer. Near the top of the upper portion of the producer 
there is formed a trough g, extending horizontally around the 
apparatus and projecting into the vaporising chamber. Water to 
be vaporised is delivered to this trough, the edge of which is pro- 
vided with a number of ‘‘ V” grooves or the like, through which 
the water overflows. Below the trough is a series of horizontal 
ribs s, extending uround the producer, each rib being of somewhat 
greater width than the one next above it, whereby the water 
trickling down the side of the upper portion of the producer is 
spread out and is prevented from dripping through moro than a 
short distance. The interior of the upper part of the producer is 
provided with vertical ribs /, which serve to strengthen this part 
of the producer as well as to extract from the gases heat for 
trarsference to the vaporisez. The feed water is heated also by 
the outflowing gases. This is effected by inserting throngh a 
stuffing-box in the outlet pipe a tube y closed at the inner end, 
into which tube is inserted a pipe of smaller bore, after the manner 
of the well-known ‘‘ Field” tubes in certain water-tube boilers. 
The hot feed-water is withdrawn by a pipe 2 at the top of the 
‘* Field ” tube and delivered to a mouth-piece 3, communicating 
with the trough q of the vaporiser. The fan 4 is connected to the 
generator in a manner which greatly increases the facility and 
convenience of starting the plant. The outlet branch of the fan 
is connected to a junction 5 on the pipe 6, which conveys air and 
steam from the vaporiser to the asbpit /. In the junction piece is 
placed a deflector 7, which may be placed so as to shut off the 
vaporiser from the ashpit and establish communication between 
the vaporiser and the ashpit.— May 29t/, 1907. 


ROAD MOTOR VEHICLES. 


11,511. May 17th, 1906.—IMPROVEMENTS IN OR CONNECTED WITH 
SELF-PROPELLED VEHICLES EMPLOYING HYDRAULIC POWER 
TRANSMISSION, Thomas E, R. Phillips, 9, Parr-street, Liver- 


1. 

This invention relates to self-propelled vehicles used on common 
roads, streets, or on rails in streets or roads, of the type wherein 
the power given out by the motor—say, an oil or petrol motor— 
is indirectly transmitted to the driven wheels of the vehicle 
through hydraulic appliances or mechanisms. There are four 














670 


THE ENGINEER 


JuNE 28, 1907 








figures. Fig. 1 is a plan showing a combined mechanism; a 
represents the frame of a self-propelled vehicle, and 4 is the prime 
motor,,which may be assumed ,to be a petro! motor, and of which 
c is the driven crank shaft ; ¢ isthe rotary liquid-forcing apparatus 
or pump driven by the prime motor and / is the hydraulic motor 
driven by the liquid forced by the pump e and of identical form 
with the pump. These parts, together with the intermediate 
Hluid-controlling and distributing valve, are carried on the frame « 
of,the vehicle. The liquid-controlling and cistributing apparatus 
comprises two valves o p of similar const: uction, the valve casing of 
o being connected by a pipe 7 with the discharge branch ; of the 
pump, and the valve casing of » being connected by a pipe + with 
the return branch ¢ of the pump. On the opposite side of the 
valve case of the valve o to the branch 7 there are two pipes, ones 
leading toone branch y of the motor /, and the other to the other 





























branch >. n the opposite side of the valve case of the valve p to 
the conduit + there is a conduit » connected directly with the 
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branch - of the motor 7, and another conduit v connected with the 
other motor braneh y. In action, assuming that it is desired to 
drive at full power in the forward direction, the valve of o will be so 
placed as tocover the entranceof the conduit ¢, and to open fully that 
of the direct conduit s, so that the liquid forced by the motor e will 
pass by this direct conduit through the’branch y into the motor /, 
and rotate its piston, and the exhaust or return of liquid will take 
place by way of the branch : and the direct conduit « through the 
valve case of the valve p back to the return branch & of the pump e. 
To reverse, the valve o will be moved so that the entrance to the con- 
duit s will be closed, and the entrance to the conduit ¢ opened, 
whereupon the liquid will flow by way of this pipe to branch :, and 
so the motor / will receive power liquid in the opposite direction, 
and it will be discharged by way of the branch y and the pipe »— 
which is connected to the pipe s near this branch—and so on 
through the valve p back to the inlet branch ¢ of the pump.— 
May 29th, 1907. 


14,539. June 26th.” 1906.— IMPROVEMENTS IN VARIABLE SPEED 
GEARING FOR USE WITH Motor CARS AND THE LIKE, James S. 
Foley, Clifton Villa, 5, High-street, West Bromwich, and 
Frederick W. Baker, The High House, Old Swinford, Stour- 
bridge. 

This invention relates to driving or power-transmitting gear for 
use as motor-vehicle driving gear of the epicyclic type, in which a 
worm and worm wheel are employed for transmitting motion 
There are four figures. Fig. 1 is a sectional plan. Fig. 2 is a sec- 
tional front elevation. The driving shaft a is secured to a cage or 
carrier, and in alignment with the shaft a is mounted a driven 
shaft 4, having at its inner end a sun or central pinion +. The 
carrier comprises a plate ¢ formed with the shaft a, and a cylin 
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drieal case d}, which is attached to the plate d and journalla,l 
upon the driven shaft ). Upon a spindle ¢ carried in bearings «2 
and arranged diametrically across the carrier are a worm f and a 
worm wheel g formed with or secured to a planet pinion A, which 
gears with the driven sun pinion c. At one end of the worm f is a 
bevel pinion 7, and engaging with the latter is a pinion j rotatable 
by either of a pair of plain pinions £41, The latter respectively 
gear with central pinions //!, which may be held stationary by any 
ordinary braking device acting upon the discs m ml. Ail the 
gear sets, comprising the worm wheel g, pinion 4, bevel pinions i 
and j, and plain pinions £4), are mounted on the carrier, and the 
central pinions //', as well as the planet pinions //1, are enclosed 
in cases xn}, The action of the various sets of gear is to impart 
or tend to impart to the pinionc and the driven shaft ), with which 
it is formed, a rotation in a contrary direction to that imparted by 
the rotation of the whole mechanism with the carrier. The rota- 
tion of the driven shaft when the sets of gear are in action is there- 
fore the resultant of two components, consisting of the forward 
rotation of the carrier and the rearward action due to the rotation of 
the planent pinion/ onitsownaxis. When the first-named component 
exceeds the second component, a forward rotation of the driven 
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shaft ) at a lower rate than the driving shaft a is produced ; but 
when the’second exceeds the first, the rotation of the driven shaft 
is reversed. With both dises m and m! free, the whole of the 
mechanism rotates en masse, and no relative or independent move- 
ment is set up in the planet pinion 4. The shafts a and / rotate 
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in consequence at the same speed. On holding the dise m, the 

planet pinion /. is rotated on its own axis, and the shaft } is driven 

at a slower rate than a. On liberating m and holding m', a further 

reduction ensues.— May 29th, 1907. 

26,174. November 19th, 1906.—IMPROVEMENTS IN FRICTIONAI 
Drivine Gar, Carlo Campo, 38, Via Artisti, Turin, Italy.— 
Date under International Convention, November 24th, 1905. 

This invention has for its object the transmission of motion 
from one driving shaft to two other shafts, and is especially 
suitable for driving the wheels of a vehicle. This arrangement, 
which is particularly suitable for automobiles, offers great facilities 
for obtaining variations in speed and for reversing. There are five 
figures. Fig. 1 isa plan of the invention ; 1 is the frame of the 
machine. The frame carries two shafts, turniig in suitable sup- 
ports and connected to shafts 3 and 4, carrying the chain wheels 5 
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and 6, which are connected to the wheels of the vehicle. Two 
dises 7 and 8 are keyed to the shafts, and are free to move axially 
upon them. This result is obtained by any suitable arrangement, 
such as grooves and feathers 9 and 10. The shafts 3 and 4 are 
surrounded by springs—for example, by spiral springs 11 and 12, 
which press both against the hubs of the discs 7 and 8 and also 
against abutments 13 and 14, thus pressing the discs towards each 
other. The discs 7 and 8 cause two friction wheels 15 and 16 to 

ress against each other. These wheels are keyed upon the 
spindles 17 and 18, and turn in suitable bearings 19,20, 21, and 
22. The bearings 21 and 22 are mounted upon a drum-shaped 
support 23. The drum 23 is rigidly connected by means of arms 
24 and 25 to the crosshead 26, which carries at its ends the bear- 
ings 19 and 20. The bearings 21 and 22 (or one of them) are 
mounted upon the support 23 in such a manner as to be capable of 
a slight displacement. This may be attained by causing the bear- 
ing to pass through guides, such as 27, with the object of allowing 
a slight displacement of the friction wheels 15 and 16 under the 
effect of the pressure exerted upon them by the discs 7 and 8. 
The bearings 19 and 20 should be made so as to allow a certain 
amount of play to the spindles 17 and 18. The drum support 23 
turns in the collar 28 fixed to the frame 1. This collar carries a 
fixed arm 29, which is bent in sucha manner as to form at its lower 
end a kind of support provided with a hole, through which freely 
passes a spindle 31 fixed to the crosshead 26, Upon this spindle 
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31 is keyed a worm wheel 32 gearin 
tical shaft 34, the upper end of which terminates in a hand wheel. 
The shaft 34 can turn in bearings formed in a lever 36, whose 
lower end terminates in a fork, the arms 37 of the fork being 
prone to the spindle 31. The upper portion of the lever 36 may 
»e fixed in notches formed in a guide or quadrant fixed to the 
frame of the machine. By removirg this lever from the quadrant 
it can be moved laterally by hand in order to rotate the spindle 31, 
and, consequently, the crosshead 37 fixed to this spindle and the 
whole system carrying the spindles 17 and 18 and the friction 
wheels 15 and 16is turned. The support 23 turns in the collar 28, 
whilst the spindle 31 turns in a bearing 30. Upon the turning of 
the whole system the wheels or friction wheels 15 and 16 are no 
longer in contact with the dises 7 and 8, so that the whole system 
can be moved forwards or backwards by pressing down the lever 
36. The spindle 31 then slides longitudinally in its bearing, 
whilst the drum 23 also slides longitudinally in the collar 28. By 
causing the friction wheels 15 and 16 to approach or pass further 
from the centre of the dises 7 and 8 the speed is either increased 
or diminished. When the system is in the desired position the 
lever 36 is brought back into its vertical position, and it is evident 
that the friction wheels will again immediately come into contact 
with the discs 7 and 8, so that the transmission of motion continues 
at the new speed. One of the spindles 17 is connected to the 
driving shaft 39 through a telescopic shaft and a cardan joint 401, 
May 29th, 1907. 
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846,380. ConpDENSER, C. A. and F. D, Schwartz, Chicago, 1ll.— 
Filed Septe mber 13th, 1905. 

This is an air condenser, the efficiency of which is augmented by 
moistening the air by} means of spraying jets. The claims, eight 
in number, are for an air drum containinga plurality of longitudinal 
partitions, dividing it, into an air-blast-steadying trunk open at 








one end only and a tortuous longitudinal air passage, in combina- 
tion with groups of tubes, steam ad:mission and exhaust heads 
communicating with the tubes, and air-moistening means provided 
in said air trunk and _a blast fan for delivering air to said srunk, 
848,824. Turret Toot Post, G. A. Greenleaf, Plainfield, N.J., 
assignor to Niles- Bement-Pond OMpany, Sevsey City, N.S. 


Filed September 6th, 1906. 
Ratchet gear is applied to the locking bolt as shown, so that the 


[848,824] 





tool can be fixed by the backward and forward, motion of the 
spanner. There are three claims for details. 


Toronto, Ontario, 


848,890. Borer Bracket, J. J. Fletcher, 
Canada.—Filed Octoher 23rd, 1906. 





The drawing sufficiently explains this invention. The bracket is 


made by stamping steel plate. There is one claim. 
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' Vou. CIIT.—No. 2687 | 
Department. — 


War ar 
JERS are invited for PUR- 


the 
CHASE ba rs FULLY- RQUIPPED CORNISH 
BOILER, 10ft. ne Bb 4ft. 6in. diameter, fine 
tubs 2°t. éin, diameter, and in oe condition, fitte! with 
Annau’s patent fire-bars, deadweight safety and Hopkinson’ ‘8 
auxiliary valves, the usual ee and suitable for a work- 
ing pressure of 60 Ib. per square inch. 

Tne boiler is dismoun avd can be seen on application to 
the Division (/tficer, No. 1 Napier Lines, Colchester, where 
Tender forms and co: ditions of ssle may be ob:ained, daring 
the hours of 10 and 4 o'clock daily, Sundays excepted (Satur- 
days 10 to 1 o'clock), 

‘enders must bs delivered not later than 12 noon on Wed- 
nesdey. the 10th day of July, 1907, addressed to the Command- 
Royal Engineer, Colchester, ‘ani marked on the outside 


enaer for Boiler.” 
F, A. K. WHITE, 
apt. E. 
D.O. Colchester (1). 


WarDep Department Contract. 


—SAL te Apoure 6160 SUPERFICIAL 
YARDS OF G et 
Notice is pioene pice ere ERS are 
REQUIRED for the PURCHA nd REMOVAL of th REE 
GLAZED ROOFS, each covering an area of 231ft. 

The roofs are fixed over the space between te bl ras in 
Infantry Barracks, Wellington Lines, Aldershot, and are about 
43it above ground level. 

The tenderer will have to take down the roofs, providing all 
necessary tackle, &., for so doing. 

Each roof is constructed on the ridge and furrow system, 
with 21 oz. sheet glass, in wooden akylights, CC on 
elevea wrought iron lattice giraers, 80ft. long, cast iron valley 
gutters, &c., wrought iron side louvres, complete as in situ. 

Persons desiring to make an offer Taust submit their ‘Tender 
on a form to be ined from the ng yal Engi- 
neer, South Aldershot, fiom whom all further information 
desired can be obtain 

Teuders aret be forwarded to tke Major-General in Charge 
of Administration, Headquarters Uffice Aldershot, not later 
than 120’clock noon on Monet the 15th day of July, 1907. 

ALEX. H. COWIE, Lt.-Colonel R:., 
Commanding fioval Engineer, South Aldershot. 
neer Office. 
eadquarters Office, Aldershot, 
2th June, 1907. 


Assistant Maintenance 

ENGINEER REQUIRED IMMEDIATELY 

the — Leone Government Railways for two 

of = a, sidential service. 

ined 2360, ‘rising Gir ty y £10 to r annum, with 

free single quarters; first-class passage out and home again on 

on of Half pay on voyage 

out; two nonths’ — on full pay after twelve months’ service, 

mereased to four months if returning to Colony, also fali pay 
during voyage or voyages. 

Candiaates mus’. be between 25 and 35. They should have 
been articled to a Civil Engineer, and be experienced in setting 
out bridges, buildings, permauent way, and other works; 
thoroughly acquainted with principles and practice of survey- 
ing ; proficient in ash = theodolite and level ; good mathema- 
ticlans and draughtsm 

Strict medical Scaminadion and vaccination if necessary. 

Applications (no special form required), Gino | age, pre cron 
marred or single, giving particulars of ex 
Bethe y copies (not origtaals) of testimonials 

the SROWN AGED 77 pr the CULONIES, Whitehall- 
sarvens 8.W., up to 9th of 4 ~ 
M2782, and name of this paper on letter of a 
i 
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be British Uxygen Co., Ltd., 


the owners of the Linda an Mempeon ae for the 
a of Liquid Air and the se f Oxygen and 
m-from Liquid Air, er GIVE NOTICE that 
} ay ave taken | gs against the Liquid Air 
Power and Automobile = Great Britain, Ltd., to restrain 
infringement of the said pateots 
FURTHER NOTICE Be HEREBY GIVEN that, as owners 
of the above patents, the British seen td., M 
EXCLUSIVE KIGHTS in the SEPARATION of OXYGEN 
and NITROGEN by the RECTIFICATION of LIQUID a 
acd hp Ang | take proceedings against all persons infrin inging 





these 





NOTICE, 


is Hereby Given that 


the BRITISH LIQUID ane COMPANY, Li 
REGISTERED UNDER the COMPANIES 
ril, 1907, for the Waneherces and Sale in Great 
Britain of Liquid Air, Oxygen, and Nitrogen, under the 
patent rights to which the company is entitled. 
Farther information as to the com: will be found in its 
aa advertisement in another column of this paper. 


this lith Oe dar of May, 1907. 
WR EBSTER, MESSER and TAYLOR, 
< Old Jewry-cham! London, E.C., 
Solicitors for the said company. 


otice 


—— ENGINEERING. 
Electrical Standardising, 


is -_— and TRAINING INSTITUTION (Esta! 





for sons 
engine 
cations and to 
experience. 
prospectus apply to the BURSAR. 








Borough Polytechnic Institute, 
163, BOROUGH ROAD, LONDON, 

ean Governors of the Inetibats will REQUIRE: fn Septem- 

r the services «f an SSISTANT LECTURER and 

DEMONSTRATOR in the Alechanical Engineering De 
ment, for day and evening work. Commencing salary, £11 per 
annum. Copies only of not more than three testimonials to be 
seat. rticulars and terms of i eee on application 
eliclosing stamped addressed enve mR 

P72 7. MILLIS, Principal. 





(iity of 1 Birmin ham.—Municipal | : 


The SERVICES MOREQUIRED in Soper tem be: fT W 
e t in m aA me t 0 
bd in Mechanieal al Engineering subjec "abe 


The last date for Le RY in Ae yp npenry is the Ist July, 1907. 
* Full particulars of the posts be sent on application to 
GEO. MELLOR. 


Sec E 
Ofte2s of the School retary. 
juffulk-street, 
i 6th June, 1907, 951 


ueen’s College, Belfast —Engi- 
ERisG S8CH00) 

WANTED, an ASSISTA ‘ANT to Aer as INSTRUCTOR in 
Sexinaitien Peeing iptive Geometry, and Wer ene ; 
je survoing ana eeting out civ ne ~~ toby d 

borat 
iat-nd the Drawin; i fey? ice work. gee be gage 
tig Siary, from £125 to £150 per annum, according to qualifica- 





opi to Professor Ft FitzounaLD jueen's College, Belf: 
etd upae enclosing Soteat testimon jals, an 


aehd, of drawttign exceute’ by the one l*ate nims2lf, 1148 


Battersea Polytechnic, London, 


The Governing ie desire A APPOINT a HEAD of the 
DEPARTMENT of MECHANICAL ENGIN#ERING and 
BUILDING TRADES, to commence in September. 

For salary, duties, and other information, apply not later 
a July 8th, to the SECRETARY, Battersea as 





(‘ounty Borough of Barrow-in- 


FURNESS, 
TECHNICAL SCHOOL. 

The Education Authorit, arty for the Borough REQUIRE the 
SEKVICES of a PRIN ‘AL f. r the Technical School. 

The gentleman ap Gated will be required to undertake, 
under the direction o} the Director of Education, the organi- 
sation, and t of all departments of the 
Technical Schoo! ; ; to take part in the instruction there py en, 
and to advise, when required, on the preparatory tec 
work undertaken ir the vening Continuatiun Schools. 

Salary, r annum. 

Enquiries for further information, if penatoed, may be 
addressed to the Director of Education, Town Hall 

Applications, furnishing particu ars of professional and 
technical training, expe-ience in teaching and organisation, 
together with copies of 3 recent testimonia's, references, 
should be forwarded on or before Monday, lst July, 1907, to the 
“Principal of Technical 





undersigned, and bs endorsed 
fchool. 


By order, 
C. F. PRESTO 
Town Clerk, an ‘Clerk to the ae Education 
m Authority. 
Town Hall, Eon w-in-Furness, 
Oh June, 1907. 1133 
+ . 
Middlesex Education Com- 
MITTEE. 


The Edmonton Local Committee for Technical Instruction 
invite APPLICATIONS for the POSITION of TEACHER 
for the following CLASSES 
Machine Construction and Drawing. 
Patternmaking. 
Full particulars as to gualifications and fee required for one 
r week of two hours, with copies of three 4 
testimonials, to be sent not later than July 8th, to (ty 
ANDREWS, Cecil-road, Enfiel : 
of South 


raity College 


[niversit 
WALES AND wokwoumnenrgs. 


Coleg Prifathrofaol Deheudir Cym 
The Council of the College INVITES APPLICATIONS for 
er of PROFPESSUR of MINING at the annual salary of 


Further particulars may be obtained from the undersigned, 
to whom 1(0 copies of applications, Gres kg testimonials, 
must be sent on or before Fir llth July, 1907. 

IN JENKINS, Poon 





University Col'ege, Cardiff, 
___llth June, 1907. 1023 


Baroda, and Central 


1A’ RAILWAY X COMPANY. 
The noon on Tues- 
aay, th July, Jay, TI "TENDERS for the SUPPLY > of the following 
1. GIRDER BRIDGES. 
PAI*TS, &e. 


2. 
a SPRING STEEL. 
4. MANILLA LASHING ROPES. 
ETALS. 


5. 
6. WOOD SCREWS. 
, Tenders map bale made on eo copies of which, with speci- 


La Offices on payment of 
tie each (which will not be A.A. 
The Directors do not bind eee > # to accept the lowest or 


any Tender, 
W. V. CONSTABLE, 


Rete. 











2, 3, and ile 3 sags ithout, 
27th June, 1907. 


City of Norwich. — sersa 
MPING AND SEWAGE TREATMENT WORKS. 

DERS are invited for the followi: ORK 
TORBINE PUMPS. 


1200 





MTCONTR ACT A.—FOUR 
CONTRACT B.—about 25 MILES of 3in. RELN- 
FORCED CONCRETE RISING MAIN on the 


“‘ Bonna” system. 

Actual makers of the above are requested to apply to me for 
forms of Tender and to be shown the drawings and speci- 
fications. 

Tenders on the forms supplied, enclosed in envelopes sealed 
with sealing wax, endorsed “ Contract A” or “Contract #,” as 
the case may be, and addressed to the Chairman of the Sewer- 
age Committee, must be delivered at my office not later than 
10 am. on Tuesday, 9th July, 1907. 

The Corporation does not bind itself to accept the lowest or 


any Tender. 
ARTH one COLLINS, M. Inst. C.E., 


ity Engineer, &c. 
Guildhall, Norwich, 


19th June,-1907. 1125 


| Comers ties of Caleutta.—|s 


Fg are —- and’ will be received by the 
Jan 1908, for Ay 





Metropo litan Water Board.— 


ens au 4 qaen clase TRIPLE-EXPAN- 
urs * HARINE STEAM: ENGINES, 7 CENTRI- 
MPS 3. HYDRAULIC TURBINES, &c. 
The Mocu yas ‘ater Board invite TENDERS for the 
PROVISION of 4 High-ciass Fess te 3 Type 
7 Centrifugal Pum; hie Turbines, 
Sluice Valves, © Steel Mains and Cast yet Branch Pipes, 2-25 
K.W. Electric Generators, 10 Water-tube Boilers, Mechanical 
Stokers, 2 Kconomisers, Steam Pipes, Feed Pumps, Coa) Con- 
veyor, ‘Ash Hoist, Motors, &. &., to be erec' at the new 
Pumping Statioa at Walton-on-Thames. 
Forms of Tender and Aveo with a eseed om specifica- 











tion, may on application 
to the Engineer of the South District, 
read, 8.E., on production of an official ay ta 
£10, whieh sum must be first deposited with 6 Comptroller at 
¢ Board’s Central Offices, Savoy-court, Strand, .C., and 
which will be returned upon receipt of a bona fide Tender. 
Such and must be made between the 





hours of ten an four (except on Thursdays. and Saturdays) on 
and after Monday, lst July, 1907. 

Tenders, enclosed ia sealed envelopes addressed to 
Clerk, Metropolitan Water Board, Savoy-court, Strand, W. c 
and endor.ed “Tenders for Engines at Walton,”. must be 
delivere . at the offices of the Board not later than 10 a.m. on 

y, 24th Jury, 1907. 

— for a portion only of the above work will not be con- 
side 

The Board do not bind themselves to accept the lowest or 





any Tender. 
Uffices of the Board, Savoy-court, Strand, W.C. 
___ 26th June, 1907. 1149 
PUBLIC HEALTH ACT, 1875. g 
in 


Rul District of Bradfield, 


THE COUNTY OF BERKS: 
CONTRIBUTORY PARISH OF STRATFIELD 
MORTIME 


0. 
TO CONTRACTORS FUR WEEL BORING. 
The Rural District Council of Braifieid are prepare] 
receive TEN DERS for the CONSTRUG I ON of alzin. TUBED 
BURLING, in the Parish of Strattield Mortimer, near Reading. 
— depth of such boring will be 250f;, mo:‘e or less. 
er particulars auu forms of fender may be obtained, 
ane > ee may ce seen at the offices of Mr. H. Howard Hum- 
phreys (the an Engineer fo the Council), 28, Victoria- 
street, Westminster, between the hours of 10 a.m. and 4 p.m. 
om, Monday and Tuesday, e = and 2nd July next. 
d to deposit with the 














op — d January, 
Ligiets NG by Gas, Oil, lectriciey, or other ill 
the Sf EETS, THOROUGHFA 'ARE#, and PU BLIU RESORTS 
ot. the City of Calcutta as ves! "in the Corporation of 
ta 


‘The City comprises type mene an area of 20 square miles, 
containing about 170 mites of maja pan pete and 130 miles 
of smaller streets ana lanes, begides several squares, markets, 
latrines, slaughter-' fitoaia; # and other —_— resorts, the whole 
being Sighted at present by ,- lamps of 24 c.p., & higher 
como lamps equivalent to 2074 lamps of 24 c.p., and. 2400 oil 


m ps. 
“The new contract is timed to commence on the lst May, 
1911, and the successful ‘Tenderer or Tenderers wi'l’be requit red 
to hav _— ar d and ready to begiu and 








Kast Surrey Water Company. — 
SALE OF ORDINARY ss BY T 

LAr is ae, Siren that it is the intention of the 

said mpany SE by TENDER SIX HUNDRED 
ORDIN NARY SHARES of £10 each, of and in the East Surrey 
Water Company. 

The last day for the reception of Tenders will be Friday, the 
26th day of July next, at 12 o’clock at noon. 

Forms of Tender, with particulars of sale and conditions of 
Tender attached, can be had upon application at the Com- 
pany’s office, Redbill, Surrey. 

By order, 
A. E. CORNEWALL-WALKER, 
Secretary. 
Redhill, Surrey, 
__ 2st June, 1907. 


Bristol Docks. — gr ences PF 


DOCK WORKS. 
MOVABLE ELECTRIC JIB CRANES. 

The Docks Committee of the Council of the City and County 
of bristol are prepared to receive TENDERS for the CON- 
STRUCTIUN,: DELIVERY, ERECTING in PLACE, FIT- 
TiNG, TESTING, and MAINTENANCE for twelve months 
after completion of the following EUECTRIC JIB CRANKS 
to be erected at the Royal Edward Dock now in course of con- 
struction at Avonmouth, in the Port of Bristol :— 

SCHEDULE No. 1.—Twelve 30 Cwt. Movable Electric Jib 
Cranes to be efected on the roofs of Sheds No. 1 
and No. 2, in course of constraction on the east 
side of the Dock. 

SCHEDULE No. 2—Two 10-Ton Movable Electric Jib 
Cranes on high pedestals to. be c0es on the 
Wharf on the south side of the Doc’ 

SCHEDULE No. 3a.—Three 30 Cwt. Movabie Electric Jib 
Goes on high pedestals to be erected on the 

on the south side of the Dock. 

SCHEDUI ny | oe igi an alternative to a 3a).— 

ovable Electric Jib Cran 
Two Sten Movable Electric Jid Ceneen. 

Tenders wili be considered only from firms who have done 
similar work before, and tenderers wll be required to state 
bo work they have done of a similar nature. 

and after Monday, Ist July, 1907, copies. of the specifica- 
tuon, form of Tender, fourm of contract, and copies of the — 
tract drawings can be obtained from the und 

coodetion of a receipt from the Secretary of the Docks 
Committee showing that £2 has been paid as deposit. The 
depusit of £5 will be returned to bona fide tenderers after 
receipt of a Tender accompanied by all the prescribed docu- 
inents and drawings. 

Tenders must be enclosed in a sealed envelope, and endorsed 
be Tender for Electric Cranes,” and addressed to the 
of the Docks Committee, Dock Offices, 19,” Queen-square, 
Bristol, and must be delivered to him, accompanie: ied by the 
prescribed documents, before 10 a.m. on "Friday, the 26th July, 


1136 





Lag may be submitted for any or all of the schedules, 
we » 2, and Ja (or alternatively 3b) 
e Docks Committee of the Council of the City and County 
» Bristol reserve the right to select for acceptance any 
schedule from any Tender and to r<ject the others, and they 
do not bind themselves to accept a lowest or ~ ‘Lender. 
W. SQUIRE, 


Engineer. 
Engineer's Office, 
Cumberland Basin, Brist.1, 
24th June, 1907. 1139 





Bs stol Docks. — Avonmouth 


DOCK WORKS. 
ELECTRIC TWO-TON CAPSTANS. 
The Docks Committee of the Council of the City and Count 
of Bristol are prepared to receive TENDERS for the CO 
STRUCTION, DELIVERY, ERECTING in PLAOK, 
FITTING, TESTING, and MAINTENANCE for 12 cnaies 
months after Completion, of 10 ELECTRIC 2-TON WAGON 
CAPSTA erected at the Royal Edward Dock now in 
course of conashation at Avonmouth, in the Port of Bristol. 
Tenders will be considered only from firms who have done 
similar work before, and tenderers will be required to state 
what work wed have done of a similar nature 
On an r Monday, July Ist, 1907, 07, copies of the specifica- 
tion, form of Tender, form of contract, and copies of _ 
contract drawings can be obtained from the undersign 
production of a eas Exe from _— secre of the Docks Com. 
mittee showing that been paid as deposit. ‘The deposit 
of £3 will be returned to bona fide tenderers after receipt of 
, Store ap accompanied by all the’ prescribed documents and 
rawings 
‘Tenders must be enclosed in @ sealed envelope and endorsed 
“Tender for Electric Ua "and toth 
of < Docks Committee Dock +r 19, Queen-square, 
non Te must be d to him, yy the 
prescribe documents, before 10 a.m. on Friday, the 26th 
ly, 1 
The Desks Committee of the Council of the City and County 
of Bristol do nut bind themselves to accept the .owest or any 











Tender, 
W. W. SQUIRE, 
Engineer's Office, - 
Cumberland Basin, Bristol, 
24th June, 1907, n‘0 





i e lighting with effect from that dats 

Tepacss: -t id be for J0, 15, or 20 years. 

It is left to Tenderers to propose their own plans for carryin: 
out the EOS the end in view being to considerably imprc 
the present lighting of the city, and to this end it is sugge« 
that representatives should be deputed to personally in: 
the area to be lighted and the system now in force, i. 
that they may be in a position tujudge for themselves as 

best means adopted for ati the desired ob* 
The Stee a not bind themselves to accept t 


or any Tender. 
P N. MOOKEi 
Secretary to the Corporation. 
Municipal Offi 
Dated the znd May, 1907. 755 


(Jounty Borough of Warrington. 
ELECTRICIiy DEPARTMENT. 
Pt po —_ ee Committee of the County 


women of ft W: ore pee to receive TEN DERS for 
the ERECTION of BUI ILDINGS for Boiler Plant Extension. 
Bilis of quantities a forms of Tender may be obtained from 


the undersigned, and drawings may be seen at the Orfice, How- 





ley, Warri: gtoa, on payment of One Guinea, which will be 
returned on pen of a bona fide Tender. 

Five shilli li be  cuarged for extra oa 

Tenders, @ Chairman of the Electricity and 
Tramways’ Committee: Seas Hall, Warrington, must be sealed 
with wax, anu endorsed “Tender ‘tor Builai @ deli 





not later than 12 o’clock noon on Tuesday, loth July, a 
The lowest or any 7. 1 nae necessarily be acce; 


TH 
Borough Electrica! and Tramways sims 
Howley, Warrington. 1129 


(Jounty 0 of London. —The London 

ancil invites T NDEBS for the MANU- 
FACTURE ot SUNDRY OIL TAN ILTERS, &c., to be 
celivered at the Council’: phe gee a at Eust Greenwich. 

Full particulars es oe as to the conditions to 
be observed 5 A wili be given in the “London 
County Council ane v > of Ist Ji bo ae 907. 

The Gazette, which is pyre a , contains particulars 
of all the Tenders pstmt ny the.Council,’and can be obtaiued 
wacte and 4, Great Smith-street, 
Westminster, Wee price 1d., free 14d., an issue, or for 
tion of os. 6d. 

'po! forms re be —— from 
the ‘Cierk of the Council, County Hall, Spi “} gardens, S.W., 
upon payment to the Ca.hier of = Ceunell a sum of £2 for 





the specification, drawings. no Tenaer will be 
received aiter 1] a.m. on  Tuseda his ioe J Suiy, 1907. 
The Council does not bind sian, Je accept the lowest or any 


Fecal and it will not accept the Tend ler of any person or 

rm who shall on polcd been o occasion have withdrawn a 

Tender after the same been opened unless the reasons for 

the withd 1 were to the Council. 

GL GoMME” 
Clerk of the London County Council. 





County. Hal 


1, 
Spring-garde .W., 
mg Beth June, 1907. 1186 


(jreat Western Railway. —The 


Directors of this Com pear, ore repared to somes 
TENDERS for the RECONSIR CTION of RANELA 

BRIDGE which carries a public road over the Great Western 
Railway near Paddington Station. 

Plans and Specification may be seen, and forms of Tender and 
Bills of Quantities obtained at the Office of the Engineer at 
this Stativn,. between the hours ‘ of 10 a.m. and 4 p.m. 

Tenders d to and marked outside 
“Tender for Ranelagh Bri: Paddingtoa,” will be received 
on or before Tuesday, the 16th July. 

The Directors do not bind themselves to accept the lowest or 


apy Tender.’ 
. K. MILLS, 
Secretary. 
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bree 5s — Station, London, 


e, 1807, 
TO ——_— AND OTHERS. 


[hex Metropolitan Asylums Board 


TENDsRS for NEW sVJILER INSTALLA- 
T10N's aad MACHINERY = the North- Eastern Hospital, 


» in and 

prepared b: 7 a T. Hatch M. Inst. U.E., M.1. Mech. E., 

pA med ‘in-Chief. ” 
Drawings, specification, con ain of contract, and form os 








Tender may e office of the Board, Emban! 
uo, My E.C., on ‘ced after Monday, ist ait, 
1907, and can then be i upon: pay of a deposit 





of £5, 

The amount of the deposit will be returned only to persons 
who have sent in bona fide Tenders and returned the draw- 
ings and specification in with the 

No Tenders peal be entertained except those from thoroughly 
reliable firms who-have executed works of equal magnitude 
and of the same a: 

oe noted on the forms, must be delivered 
of the Board not later than 10 am. on Tues- 
day, 23rd July, 1907.” 





order, 
T. DUNCOMBE MANN, | a 
ir . 
24th June, 1907. anes ts 













oh prior totheir being furnished 
and such sum will be returned upon 


for Borehole, Stratfield 

on der to reach me, the undersigneu, 
esday, 9th day of July, 1907.- 

themseives to accept the lowest or 


24th of June, 1907. 
R. E. RAWSTORNE, 
Clerk to the Council. 


1131 


meateee asum of T 
with pa: ticulars o: 
receipt of a bon4 





















ham, 





BUOYS AND GAS RECEIVERS. 
Trinity House, London, E.C. 
27th June, 1907. 


mers are Hereby. Invited for 


ae CONSTRUCTION and DELIVERY, as required, of 
Rive or Welded STEEL GAS BUUYs and 

r aREE GAS RECEI VERs. 

Drawings may be inspected and forms of becomes obtained at 
this House, between the hours of 10 a.m. and 5 p.u 

Tenders, ape outside ‘Tender for Gas Snags,” must be 

dressed to t retary, and delivered at this riouse on or 
before Thareday. the llth July, and no Tender can be erter- 
tained that is nut made on the form providet 

‘Lhe Corporation does not pledge itself to accept the lowest 


or any Tender. 
A. OWEN, 
1118 Secretary. 


ties Bengal and North-Western 


a COMPANY. 

e Directors prepared to receive TENDERS for the 
SUPPLY and DELIV PERY of -— 
(a) 1214 DUZEN FILES. 

(d) CP vO “PER and 10 TONS TIN INGOTS. 





(c) OOMMUNS RED and 50 TONS WHIfK LEAD 
(@y Powder), 
per specificctions to be seen at the Company’s Offices. 
Tenders, addressed to the ee ed, and marked 
“Tenders for Files,” or as the case mi are to be lodged 
not later than noon on Monday, the oth day’ of fst uly, 1 na 
For each specification a fee ot 10s. w aot charged, which can- 
ain under any circ ances, 
The Directors do not bind tt themuesives! to accept the lowest or 


any Tender. 
By order of the Board, 
ALEXANDER IZAT, D 
Managing irector. 
237, Gresham How 
Old Teoaketvent. London, E.C., 
27th June, 1907. 1198 





The S South Indian Railway Com- 
ANY ee cgi is prepared to receive a A for 
the SUPPLY 
(1) ROLLING § TOCK :— 
iteel veel Covered ‘Goods Bogie Wagons. 
FE Basis for C. a 


e* and AX Ls, 
(3) TAMINATED BEARING ' SPRL AS—1100. 
(4) SWITCHES and CRUSSIN they 

Specifications and forms of Tende: y be obtained at the 


wpany’s Offices, 

Tenders, ad to the & pany, — “Tender for 
er —. or as the ay be, must be left with = 
undersigned not later t 12 o'clock’ son of Tuesday, th 

9th July, 1907. 


The Company i#TMfot bound to accept the lowest or any 
Tender. =. 


A charge, ..“hich will not be returned, will be made of 20s. for 
each copy of Specitication (1) and 10s. for each copy of Nos. 2, 


may be obtained at the office of Sir 


, ani 
* Copies of the drawin, 
Victoria-street, Westminster, on pay- 


George B. Bruce, 3, 
ment of 5s, per sheet. 


By order, 
J. SHAW STEWART, Major-General R.E., 
Managing Director. 
Company's Offices : 
55, Gracechurch-street, London, 
26th June, 1907. 


[ihe Madras Railway Company 
REQUIRE the SERVICES of an aSSISTANT pIiGNAL 
INSPECYTUR in India. Age about 27, preferably unmarried. 
Applicants must have a thorough all-round practical know- 
ledge of how to Erect, Maintain,and Repair Railway Signals, 
including Interlocking Frames, paar ato 
Eugagement for four years. S pees 250 per month 
for the tirst two years and Rupees 300 for 20 oe svduntl two years. 


1199 __ 





ree passage to Madras. 

Applications, — age and a at ‘ing brief - bereeaeen of past 
experience, to be sent to W. COLK, retary, 1, Broad- 
street-place, London, E. Cc, not +o than a July. 

Lonaon, Zist June, 1907. 1185 





For Continuation of Official Advertisements 
see page Il. 


SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE 4c. 
Pages U., UL, FV., LXXIL 


Numerical Index to Advertisements, 
Page LXIX 


Subjeot-Matter Index to Advertisements 
Pace LXXI, 
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W illesden District 
TO coursearer- 

The Willesden District Council 
TENDERS for the WIDENING of Ball 
and North-Western Railway in the Harrow- 
Willesden, N.W. 

Plans may be seen, and and 
tained, together with all other yarutirs u mt of 
Two Guiveas, which will be returnéd to the Suufctar upon 
the none of a bona fide Temier, on and after Mot next, 
June 24th, 1907, upon application to’Mr. O. Claude Robson, 
M. Inst. C.E., mapneer to the Council, Public Offices, Dyue- 
road, Kilburn, N.wW 

Tenders, endo sed “ Tender for Harrow-road Been, ” with 
pre ae priced to be di e offices 
of the Couacil yot later thau 4 p.m. on Tuesday, Saly Quads 1907. 

A £10 note to be deposite i with each Tender, which will be 
returned to all fu Tenders 
are accepted, apd to the successful contractor after execution 
of contract and 

The Couacil de not bind themselves to accept the lowest or 


any Tender. 
By order, 
STANLEY W. BALL, 
Clerk to the Council. 


Council. 


i ovat tive London 
road, Harlesden, 


tities ob- 











Public Offices : 
Dyne- we, Kilburn, A 4 & 


e 18th, 1078 





Ksy phan ‘Government. Ministry 
ey VILLE DU 


SERVICE p-ASSaTNLSSEM ie Dd 
GaAiBE 


NTE >, from the First of sawp, 1908, 3 fully qualities 
MEGE HANICAL ENGIN SBR baying ene know ledge of 
the design of Sewage Pumps and € Air 
Preference will be given to a Mem of the Institutioa of 
Mechanical Engioeers and one 4 @ good knowledge of 
French. Shoujd be unmarried, and age not to exceed 35 years. 

The successful candidate will be required to submit himself 
to a medical examination joining. 

In the case of ap; service, the duration of the appoint- 
ment is two years. — — extension for the supervision 
of the carrying out of the w 

The salary will be froin Pei ££.500 per annum, accord- 
ing i meg A bum of & will pe allowed for passage 
money from Englau 

The selected spplicant wil will be subject to all the rules and 
regulations of the Sonatas: 

Applications, with: testi testimonials an omplote p teahament of 
pronase service, should be sent to oe: P 

ARY to the Controleur Général des 
ment de ‘a Ville du Caire, Ministére des vaux Pecos ¢.0. 

rivate Secretary to Director of — Imperial Institute, 
London, 8. Ww a not later than 25th Juzy, ¥, 19 1132 





A Reliable Mechanical Draughts- 


MAN WANTED on South Goast, with ~s in 
| Segied mene to make a few detailed Alterations in «a Set of 
; a week-end job. ae P54, Engineer vas 3, 

yor ara street, Strand, W.C. 


(Jom petent Draughtsman W pated 
with psperience in Engine Design and Pipe arrange- 
ments, also good -ical training and some electrical know- 
ledge.— Madtere stating age, experience, and ‘g wereired, 
P38, Engineer Office. 33, Norfolk-street, Strand, W. __ P38 


Draughtswan, Agricultur al “Im- 
ENTS —WANTED, an experienced DRAUGHTS.- 
MAN for the ae Food Preparing Machine Trade, also for 
designing Tools, Jigs, &., for repetition work for same. — 
Address, stating age. ex rience, , and salary required, to 1061; 
Engineer Office, 33, Norfolk-street, Strand, W.C 1 61 


[raughtsman (First-rate) Re- 

&ED for works in Midlands, experienced in General 
Stractiial Steelwork Design and Gas Works Plant. Must be 
quick and —— with shop drawings, and able to work out 
own details and stresses None but thoroughiy reliable men 














need fal State age, giving references aud salary required, 
so full particulars of experience. re when could commence. 
dress, 1166, Engineer Uffice, 33, Norfolk-street, otrand. 

sg 

Wanted, with 


a 
Ry jous experience of Steel Rolling Mills yee - 
Apply 13, “Ashville e-road, Birkenhead. 1127 


Jirginecs (30) Requires Situation 


General Manager's Assistant, Works or Commurtial 

in Engineeriag Works; workshops, drawing-office. 
cone picghoae and general mauagement experience ; 
Stead W ee Besr, Engineer OUtfice, 35, N a |= 


Fagmecr (33), First B.T. Cert., 


aroy years chief Australasian liner, five years shop and 
office, twelve years sea experience, REQUIRT 

ee ashore, Excellent testimouials.—addre — 
Eagineer Uffice, 33, Norfolk-street, strand, W.C. ™ pg 


Yeneral Manager.-To cao 


STEELWORK, BRIDGE, TANK, AND GIRDER 
MANUFACTURERS —A gentleman (si), of exception i 
a and business experience, DESIR POSITION of 

ENERAL MANAGER in a busiaess oon Bo reorganist- 
ton on modern aad up-to-. ate methods of u.anufacture. Isa 
thoroughiy competent civil and mechanical engineer of 18 
years’ practical experience in reconstruction of works, organisa- 
tion and control of staff and drawing-office, and handling large 
bodies of men ; is to ti ove.nm nt, 
railway, and municipal contracts ; rt in estimating, aud 











Atticled Pupil.— —A Large Firm 
Sevan Aan at sacar. ving upwards of oue 
— Al eer Office, 35, Norfolt- 


/n gineering Pupil—Firm 
vA sa NOY vat prament canes of maitng 500 ge sows 
Chee 3h Nex 9 A ha ‘Address, 4 eer 


eae Strand, W.C. __ 2000 
M. James LD. Roots, of Thanet 
PUPIL; F premium 


ouse, Rag Bur, London, has a VACANCY fora 
guineas, retucuabdie as salary, ovime 
pri technical ( trainiag essvntial. 4212 
Surveying, Levelling, 
{al 


&e. — 
Excel vyportunity for AC NG thoroush 
practicai INS{nU cate f : : 








ON on &xtonsive aad Varied Surveys.— 
Address, P8553, BagineerOilice, 35, Norfol«-street, ail, 0 u. 
P65 





expe 
well up in up-to-date methods of accounting and cost-k P 
- high P44, Engineer Office, 33, No oie-atreet, Strand, 
W.C 


(jentleman, Young, Successful 


record, thoroughly conversant with steel and ironf un- 
oud connectiun 





dry practice, sound commercial experience, 


Structural Expect, 


in Cord with pp large British pei own 
G AnRANGEMENTS with Foreign 


Steel 


ouce, WisH fs PyoR 


and coloniat Santienees with a view to Double-eudin o Uc: 
tural Contracts. —Conti Io Rigenah er me P52, Koi .eer 
uitice, 35, Nurfolk street, Strand, W.v. P62 








aniongst. leading buyers, executive ability an 
take tive, capable | DEsIR#s CHANGE. sole 








ocomotive Vraughtsman — Ks. 


PERI“NCED MAN WANTED at once —Apply, KERR. 
STUART and CO., Ltd., Engineers, Stoke-on-Trent. 1l2 


W anted, first-class Up-to-uate 
FOREMAN for rian eres Type ged Works; non- 

society preferred ; 6 o'clock ; wages. &c.— Address, P986, 

Engineer Office, 33, Nonfolewtreot, Strand, W.C. P986 





t introduciug latest and one 
= “nethods Adress, STEEL, Wm. ‘Porteous and o., wo 


* | (lentleman (28) Desires Position 

ASHORE ; 4 yea:s in fastest Atlantic ships; at present 
with Premier Steaniship Company ; appreaticeship with not- 
able inland firm; D.O. and patternshop; Ist B.O.T. Certifi- 
cate —Address, P26, Engineer Office, ‘35, Wortoie-<trest, 
Strand, W.c. P26 








‘ . 
Wanted, Foundry Foreman, 
accustomed to general Engine and Gas Engine Cast- 
ings, able to Estimate, avd Tak ~ Bie atet of Men.—Ad- 
dress, stating previous experien es a Sealine. a? 
Engineer Office, 33, Norfolk-street, Soand 


| Ciapable Non-Union Foreman for 


Must be total abstainer; well up in latest 








Port of Sunde: “aii Appoint- 
ae OF RESIDENT oe 

The River ive 
APPLICAT IONS for the POSITION of of RESIDENT ENGI 
NEER for their Harbour and Dock Works, in connectioa with 
which Mr. Henry H. Wake, M. Inst. C.E., is their Consulting 
Engineer. 

The sa'ary wili commence at £400 per annum. 

Applicauts mu-t be duly qualified civit engineers, not more 
than 40 years uf age, pna tans have had ex Soy in the con- 
struction and maint¢mnce of Harbour and Doek Works. 

The gentleman nif il will wot bé allowed to carry cn 





private practice, anc{ he will be required to aevote the whole 
= his ene te the ditties uf his office and to reside within tne 
vroug 
Applications, sta‘ing age, qualifications and experience, and 
accompah et by copies ( ich will noc be returned) of not less 
than three hor ‘more than ‘ur testimonials of recent date; and 
endorsed *‘ Resident Engineer,” ~* delivered to the 
undersigned not later than thé 

‘Lhe canvassing of Commissiéne: 
rectly, will be deemed a disquailifica 

By order, 

J.@. 

















x directly or indi- 
























Cle 
Clerk's Office, Sunderland, 
26th June, 1997. 


\W anted, a Pract 
MANAGER to Take Charge 
Must have first-class experience in tl 

Iron Pipes, Specials, and General 

working. State age, experieace, and 

a treated strictly confidential — 

heeler’s advertising Office, Manchester. 














W anted, Manager, to 

Charge of + Smelting Wo ks employing a abou’ 
men. Must have up-to-date knowledge of Smelting of Cop) 
Lead, Silver, ana Gold Ores.—Address, giving 


8 
of experience, and sa! — required, 1047, Bnginees a ss 


Norfoik- street, Straud, 
V orks Manager.—Wauted for 
India, a Practical MECHANICAL ENGINEER, with 
poo d knowledge of steel structural work, for large works 
naviog fitting and turning shops, smithy, foundry, and steel 
structura: department. Must beenergetic, and thoroughly cum- 
petent to take charge ; axe 23toMyears. A pa giving 
full particulars of experience, axe, &c., wi wil’ be treated con- 
fiientially. ep er P12, Kagineer Ottice, 33, Nostell -street, 
Scrand, Pi2 








methods: gvod controller; © o'clock man. ‘Only first-class 
men need reply, giving particulars of experience, age, s«lary 
ae mae pe when visengaged, qualification, reférence.—Reply 
fully. 1 67, Engineer Office, 33, Norfole- street, Strand, Rare 3 





‘oreman Engineer with Experi- 
ENCE in small Launch Machinery, a knowledge of 
Electric Light Installation and Repairs for Shop, and cxpable 
of SSNS Cost of General Repairs to Tug and Coasters 
achinery. — Reply, stating age, experience, and wages re- 
quired, to 1180, Engiveer Office, 33, Norfoik-street, Strand, area 





’ ne 
Ik oreman.—Wanted,in the Fitting 
Shops of a large Works, makiug geneval castings, joe 
and structural work, a ee r Mmapapeiegee possessing practical 
of men ; mu t 
be well ‘up in modern aaikome of working and piecework 
prices. Applicants must state age, salary required, and give 
full details of previous experience 
—o P43, Engineer Office, 33, Norfolk-street, iat. 








Patternmakers. — Working # ore- 


(zentleman (30) First-class Engi- 

NEER's B. of T. certificate, 8 years’ ore T 7 years” Fae 
oing, DESIRES a CHANGE, honie or abread.—A. pode ps0, 
ngineer Office, 33, Norfolk-street, Strand, W.C. 


A 
(jerman Engineer (25) Becks 
eres experienced in coustruction of new 
lants, flour mulls; first-class Gepeeneee sa : Tele knowledge of 
aglish. —Address, 122, Roman-road, Loadon, N. 47 


Manager of Enginerring Works 
(39) DESIRES CHANG&G, 24 years’ practical and com- 


up to date, pests, strong. determined, and 
ss, P55, Engineer uitice, 3, 
P56 








mercial experience ; 
tactful; highest references. —Ad 
Norfoik-street, Strand, W.C. 


fj ech=nicat Kugineer, Graduate 


of German College, 3 years’ expestence (2 in Un:ted 

DESLKES + OSITION as DESIGNSR; salary uot 
y.—Address, P25, Engineer Office, 33, Nox ee 
v.C, 





States), 
under £4 week! 
street, Strand, 


N echanical aginoer, MLM.E,, 


UPEN to ENGAGE wide experience, hard 

worker, best references, moderate te: aden aistrict.— 

Address, P46, Kugineer Ouice, 33, Tashinaeemn paca A 
3 








echanical Kngineer (4), with 

and D.O. Leone in engine.and marine work 

DESIRES. SITIV: refs ; Stud. Inst. C. t¢.—address, 
68, Engineer Office, 3 § Norfolx-street, Strand, W.C. P68 





MAN, with an all-round experience upon 
work. Applicants must state fully past employers and | revert 
of service. Permanency. Midlands —Address, 1144, ie itl 
Office, 33, Norfolk-street. Strand, W.C. 


{mart_Agents Wanted for Sale 

of Cases jedening Compound in + demand ; good 
mission terms and allowance to suitable men.—Letters 

iy. Dt DU RVITE, | 15, Victoria-street,S.W. P70 


anted, Mnergetic Traveller, 

and commission, used to Selling Boilers 
ply, wy bard stating nS ye &c., 

rs. Deacon’ 4, Leadenhall stréet, E.C. eh 


(345 Engine ‘lraveller (Junior) 
REQUIRED to Work London District. State age, 

at and experience.— Applications treated in orptdenct to 

P32, Engineer Office, 33, Norfolk-street, Strand. W.C. P32 


Wanted, a vunior Cost Clerk. 


for an Engineering Works in London ; rome knowledge 
of the card system preferred. Pi has Ps, Engineer wftce, 
33, Norfolk-street, Strand, W.C pas 























‘Applications are Invited for the 


YOST of JU —— iver ENGINEER, 


n the service of’ t! 
COLONIAL SU Gak ret ty COMPAS LIMITED, 
Particulars as to salary, duties, &e., can can be ned from: 
; Lh og nY, HENTY and LO , 2, Eastcheap, 
zondon 
Mr. J sire Ginaee, Baitic-chambers, 50, Wellington- 
tree! 


to whom — applications are to be forwarded on or before the 
ord July, 940 


A ppointments. —Permanent 

LOCAL GOVERNMENT APPOINTMENTS as In- 
spectors of Weights and Measures may be obtained by men 
over 21 who are ——- to pass the Board of Trade exam. ; 
salaries £100 to £ year: numerous successes.— Write for 
particulars to INSPECTOR of WEIGHTS and MEASURES, 


Vakham, Ru Rutland. 


ssistant Manager Required tor 

a Railway in Spain ; must have had experience of rail- 

way organisation, working, and accounts; goud knowledge of 
Spanish indispensable. —- Applications, stating salary, with 
copies of testimonials, to be addr eer the 15th July, 
ty v SPA) LN, care | of sérentn, 30, Corohill, E. 11644 


‘nginee Dhiigs Wanted, 


accustomed to rhuaing Engines and Boilers. Marine 











\ anted Immediately, Good 

FITTER-URIVER used to engine driving and stok- 

ing ; wages 30s. ; only ad bee men need apply. aaa ee 
Frimley and 


tions, with reference, to MANAGER, Farn- 
borough District Water Works, Farnborough. Hants. 1158 


(Sutter Grinder.—A_ First class 

CUTTER REQUIRED, one accustomed to the Grinding 

<. — Cutters, Reamers, &e. Pe ees 1193, Engineer 
ice, 33, Norfolk-street, Strand, 1193 








Pst st-rate Tool Reser: to Keep 
‘cools in Order, Improve them and their Work, Suggest 
Piecework Prices and Increase Production ; must have experi- 
ence in new mae and agin tools, 7 and other 
ua! 

ence, when diseheaged! 0 non- tatost preferred. < Address, 168, 
Engineer Office, 35, Norfolk-street, strand, W. 1168 


Tool Handesar Wanted. Expe- 


RIENCED HARDENER of TOOLS, with good know- 
— Address, 11 2, icine i 3 








ten e of High-speed Steel Hardenip 
ice, 53, Norfolk-street, Strand, W.C.- 


A M LU.E., at Present a ia ager 

¢ of Constructional Steelworks, DESIRES CHANGE ia 
similar capacity, or with railway or consulting engineers.— 
Address, , Engineer Office, 35, Norfolk-street, Strand, pod 








experience desirabie.—Add- ¢ th copies of t and 
st ting salary required, H. aa Electric i 


Department, LW hiteball-road, 

Rw way Manager Seyi: Yeequirea for 
South America ; must have expeenC™ ‘n similar 

capacity and spea« Spanish. State full particulars oi een) 

experienc2, age, and sal+ry required.—E. W., care of 

Vickers and Co. 5, Nicholas-iaue, E C. 1130 














Shipbuilding and Knyineenng. 
—LONDON MARAGER WANTED. ad leading Conti- 
neatal Shipbuilding and Kogineering Firm, with a fair con- 
nection in the United Kingdom, pee aay = tu open London 
Offices, SEEKS a MANAGER for thi Offices. With a view 
to the firm’s specialities, preference will be given to applicants 
who are well introduced amongst harbour autho ities ana con- 
t¥actors, and have gooa connections id ‘different parts of the 
British empire.—Address applications, witn full aa» 
1135, Engineer Offic e, 33, Norfolk-street, Strand, We. 


Superintendent tor Kogineerin 


Department of Cement Works WANED. ust 
qualified enginéer, accustomed to e works and c’ arge AJ 
men. Age limit forty.—Apply by letter, stating 
ence, and salary required, to P42, Engineer Uffice, €'k5 ik 
treet, Strand, W.v. 





? 2 
(Civil Eng ineer, 17 Years’ .xperi- 
ENCE, large! Sy eaterer “by and bridge-building, 
home and abroad. TS ENG MENT; London pre- 
ferred ; excellent Fh noel would take temporary work.— 
Address, P73, Engineer Office, 33, Norfolk-street, Strand, ae 


(Contractor's Engineer and Clerk 
OF WO ny ane eapert ieee eR econ contract, 
DESIRES SIMILAR PO! colliery, coke 
oven, s.eel eres, niiy at io ig 
Address, 1202, Engineer Office, FS. Norfolk-street, Sprad, 


(37), 15 








: 2 | 
Engineer, A.m.1 O.E. 
y * experience in Waterworks uudertakings 
Assistant and Resident Engineer, is OPEN to ACCEPT 
SIMILAR WORK. we P839, Engineer Office, 33, Nor- 
folk-street, Strand, W.C. Pa39 


Ezgineer, Assoc. M. Inst. C.E., 


12 years’ ~—— as Assistant and Resident Engi- 
nee in Watcrworges Construction and Managemeut at Home 
and 4 ESIRES RE-ENG AGEMENT.—Address, P:7, 

gi ice 33. Norfolk-street, Straud, W.c. P57 








[lool Works — Manager So or 


TISER WISHES to MERT witn a Yperoughly experi- 
ence” MAN capableof UN DERTAKING the Lag AGEMe«NT 
otf TOOL WORKs. Mast have a perfect- know edge of the 
manufacture of inilling cutte.s, reamers, & , ir. m the blank to 
the fiuished artic.e. — address, 1191, Kngiacer Uffice, 33, 
Norfulk-street, strand, W.C. __ 1191 


Wanted, First-class al. rouud 


DRAUGHTS3MAN for General Engineering, experi- 
enced in Kiectricity, Colliery, an. Irupworks Piaut; state age, 
experience, and_ salary required. — THOMAS JOHNSON, 
P. rescott- street, Ww igan. 1178 


\ anted, first-class Draughts- 


MAN. wanes well experienced in Iron and Steel 
Worgs Plant. Good will be paid to suitable man — 
Apply, st sting age, experieme, and uircd, to LILLE - 
HAL vO., Lia, Eusiueers, Vakengates, Shrup. -. aos 








salary 








‘ngineer, Manchester, Desires 
ENGAGEMENT as ASSISTANT MANAGER or 
REPRESENTATIVE ; ; goed connection/ n Lancashire shop, 
D.U., and 6 years’ commercial exp-rience. ee P65, 
Engineer Office, 33, Norfolk -street, ‘Straud, W.C. Po3 


Engineer (26), 1st Class B.' B.0. T. 


IAS she shop and drawing- oe five yea 
REQUIRES POSITION 


leuce, excelleut reference: 
am Park-road, Boots gay 


a BHO ORE.—I. R. DAVIES, 71, 





Engines (28) Desires Post as 
Fe tone ala ira MANAGER or et cake 
& 
a experience bo. 0. p bed workshops ; accustomed to coutr.l 
meu; excelleut references.—Addreéss, P9, Engineer Office, 
Norfoik-stréet, Strand, W.C 9 








Mech. Engineer (35), with 18 


yrs. experience in design and construction of machives, 
steain and pumping ey ye also general engineering ana 
factory management, POST as MANAGER, 
ASSISTANT, or any ‘Position ny Trust. Fore Pi, — 
neer Office, B, Norfolk-street, Strand, W.C 


Practical Mechanical Engineer 

tent to takecharge, HORTLY 
DISENUAGED. iiiooliont referenves from well-knowa firins. 
tata P56, Engiueer Office, 45, Norfolk-street, aha 














Surveyor and C.E, Age 30, 
REQUiRES POST on Large Works, setting-out aad 
supervisiou of eacavatious, foundations, buildings’, construc- 
tional :teelwork, railroads —Write SUKVEYOR, 10, Howitt- 
street Hyson Green, Nottingham. POS 


‘tores Manager or Assistant, 


fifteen years’ comurercial experience, good technical 
kuowledge of engineers’ requisites, prime cust, accounts, &c.. 
up-to-date methods ; azed 35 ; moderate salary — Address, £59, 
bugineer Office, 33, Norfolk-street Strand, W. c. bse” 


y 
oung Gentleman, Just Com- 
PLEY4D 5 years’ pupilage, shot 3 and D.9., civ | engi- 
neering, public schvol educativn, DESIRES PUSLTION as 
ASSISPANT ENGINEER, home or abruad; bh 4 training ia 
surveying ; speaks French fuenily —Addres +, P#9, Engiueer 
Uffice, 33, Norfolk street, Surand, W.C. : Py 


Peruana Cement. —a Highly 
QUALIFIED Technical Chemist, with Peptide 
expericace iu the t-sting and tnanuf.cture of Portland cement, 
OF FERS his SERVIULS to an Pas, gentieman or firm iutereat 
in this direction.—Address, P48, Kngineer Otice, 33, Nocloin- 
street, Strand, w.C. _ Pe 


raughtsman, Tmprover “(z0), 

s APPOINTMENT, previous experience in 

motor car work, quick aud neat tracer; lghest : ee: s.— 
A 


Aadress, 5. J. 41, Apsley- road, South Norwood, SE 

Jig g and Tool Draughtsman' (22) 
MEQUIRES PO-+ITION ; 3 years sho ops and 4 years 

v.O.; po pat es references. —Address, R. S., 241, a 


road, Walthamstow, \.K. 
uuior Drau ghtsman (21) 
exceilent Sean: ; 

















DESIRES APPVINTM 
six years’ prictical shop aud nbd experience, 
Queen's road, igh Wycombe. = 


froremau or Leadmy Hand, 1a 

years’ experience in light constructional, snd excep- 
rieuce in iron staircases.—G. sok St. — 's- 
hepherd’s Bush, London. ees 


avenue, 
Mechauical Eo gineer, with 


A wide counection and ex teal: DESIRES w RE- 
PRESENT in London a leading Firm of Engimeers.—Address, 
Box 77, care of Brown's, 17, Tuvhill street, eitiuanss 2 0 


tional ex 





’ 
A. M.LC.E. and i LOE. 
FEAME—DORBRSLOSDENOS OOACHING by 
Precdeel hk Civil Engineers. Courses for any . Fee 
moderate. Oniy one non-success last 5 exams. Speciac features 
4 . sneen gi candidates. deud for o00Klet, &c.— Address, P34, 
Office, 35, Norfolk-street, Strand, W.C. PH 


M.LC.E. by Private ‘Tuition 
Pa Many successes. —b’. 


or CORKRESPOND.NCE. Revision Courses for next 
Grove-lane, Deuwark Mill, 5. 


B. SPEWAbT, B.E., Tudor House, 

£. PSS 
nst. U.ti., aud all Mnuyimeering 
EXAMINATIONS.—Mr. G. P. KNOWLES, A.M.LC.b., 
¥.3.L, &., PREPARES CAN DIDATES Personally or by Corre- 
Maa: Westuninster, 

3W. Tel. No. 1d0a Victoria. 2010 


At inventors ‘Requirmy Capital 
should Waite or CALL C&UZIEk and Cu, Pateat 
ill, Strand, Lonuvn, who have many 
books who wil buy goud, simple inven- 
Advice free Puts 








39, Vi 








Experts, 110 an 
Cayitalists on ell 
uous. No result, no charge. 


Rea equired in London, Active Co- 
1 OP®RATION and FINANCIAL ASsisTANCH of 
wav NE with praccical experience oy « Firm makiug a 
Machi .e Tool opecanity.—Y¥444, oheiley’s, Geacechuren- vj t, 
me. 





? 
oung Engineer of Good Educa- 
TION and sou.d taining in shops and offices of high- 
Class firm VESIRGS PUSLTIOs of TRUST in souud cunceru, 
with view to ultimate investment if mutuaily satisfacwry 
highest references.—address, P41, Hugiuver Udice, 5., Nurfvix- 
t 


street, _ Strand, W.C. 
__ Electrical 


£5 (U - £1000.- ENGINEER REs 


bie 7 a ACTIVh iN LEREST in well-estabiished BUsiNE5>. 
ress, Po9, Engiaeer vftice, 3», Norfoik-strevt, >trauu, WV, 

"Pi 9 
£3000 Capital Required to 
Place a ke Specialty vu the Market and 
aacond aa Established Buyiueeriag Business with vaiusoie 


vialities.—Appiy, Box Nu. 78, cv. — Totulll-street, 
Yestininster, _. ve 


an ted, a Cast trou Tank v0 

hol 1 50, 00) to 70,00J gallons; all plates must be souod 

and played on the edges. —state yr au where it can be seen 
to Box 77, G.P.v., Midulesbroug ne 


Wanted, a Good Second-hand 


VAIR of ENGINE3, simple or pempueh, to develop 
about 130 1.4. P. at @ pistou speos of 54 tu 52010. par muute 
with steam of 70 lb. pressure. Give full pa: ticulars, pric, and 
where engine can be seen. — Address, 1182, Kagineer Udtice, 33, 
Norfolx-street, strand, W.C 1182 


WW aeted, a Second-hand Gas 


ENGINE, 50 to 75 brake horse-power; inust ve io 























good coudition —Write full particulars sud price, - Re 
atessrs, De cou’ 3, Leadenhail-stre; il-street, betel _ > Se 
\ anted tor Expor t, Vaurin 


1938 aud subsequent years, o v0 6000" TONS High-graue 
BASIC SLAG, g ound or ungrvund, f.v.6. Autwerp ur suglish 
ports.—Audress, with fuli particulars as tu price, quadcy, 
deliveries, &., tu 1126, Eugineer uitice, 3, Nurtulk-street, 
Straad, | W.U. 1126 


Wanted, Good Second-hand Rail 


til gc 2 ogg MAUHINE; send fui pacticu- 
lars, price, &c.—Address, 1082, mugiueer Vilice, So, urfoin- 
street, Strand, W.v. 1082 


anted, Prices aud Particulars 


of MACHINES for BIFURCATINGS #ALLRIy aTs. 
a DEKILTER, Engiueer, Three Volt-street, Lagoons, 


\ auted, Second - hand shot 


MACHINE for CEMENT TE-TING, io good cuudi- 
WILSON, Sou.h Power, Crystal Palace, 5.K. P55 











tion.—J. 


\ anted, 6in. to 8in, Centre 
AMERICAN LALHES.—Plaia or Universal Miller, 

Cincianati, or other ; sensitive driler.— ~AaAOe, P74, Kogivec. 

Uffice, 33, Norivia-street, Strand, w.U P74 


(Jomp pound Engines Waated.— 

TW 200 to 350 Lui.P. uigh-speed or Corliss vaive pre- 
ferred. Give maker, pressure, speed and price; would ent -r- 
tain one of doable po wer.—Aduress, 1176, Hagiaeer uitice, 35, 
Norfolk-street, Straud, W.c. 1176 


Drying Apparatus Wauted, to 


Reduce che iply sud quickly the Moisture from FA to 10 
per cent, iu large quntities & Veliuluse —address, #. T., 
care of J. W. Vickers and vo., 5, Nicnvias-iane, KU. 1142 


\un-metal, Brass, or Aluminiuin 


SCRAP PURCHASED. 
HUNT aud MITLUN. Vovzells-street 7, 














aneey. 





E28 yineer Seeks Engagement as 
TRAVELLER or REPRESENTaTIi¥ E; 20 years’ shop 
and D.O. experience, inside aid out; mining and general 
cnginoering work.—ARiHUR GIBBIN>, Derweuat Hodse, 
Standishgate, Wigan. Pil 


(['raveller.—Gentleman, Exper- 
ENCED successful Peareller, OPEN for ENGAGa&MENT 
with good Engineering Firm or 5' Woras. First-class refer- 
Sead Wo P60, Kngineer om 35, 





Nortulk-street, 
POO 


Handy y Man Seeks Per mauency 
in gaat BACHIREY. Bret to os ne gas 
3, refrigerati fan work, controling uf meu, 

ccqulatteateee ~ teauy ans Pouable —Addrvss, ’P6l, Engiueer Ottice, 

35, Norfuik-ctrect, Strand, w.v. Pb 


Patternmaker, with Good All- 


ruund Bo rgd in Lauuch Machinery. A +mart work- 
tu act as foreman when required, wii have 











luaDn, Com 
PERMANENT. “eM rL *YMiEN f.—.ddress. givin uge, 
experience, aud Wages req’ d, 1179, Kngi | a 


Norfolk-street, straud, W.v. 


(Jiurner Seeks Situation, 8 Years’ 


experience in engine, motor, and dmtodvers work ; 
Steady tna reliable ; good eta "Reged P39, Engineer 
Office, 55, Norfulk-street, Strand, P39 


[pgineering Pupi—A firm ot 
See Oy | 
crane Strand, W.C 2001” 











6 Babcock and Wilcox Soilers, 
having at least 4000 sq. ft. beating surface each, to latinos 
tur 100 ib. pressure; also a pair of Svia. to Sout ame ter 
WINDI»sG ENGINES. Must be moi-ra.—J. T. W AMS 
aud SUNS, 73, Queen Victorias rect, Lonuvu, & ri we 


: Y 
\1 Mouern Second-hand Com- 
PUUND tNGINKS IN STUCK.—25, 50, 90, 100, Lov, 
200, 300, and 500 [-H.P., pressures up to 16010, vy lerdiag 
mkers. piugle-cylinder engines, all gsizes. Immediate 
aelivecy.—THUMAS ws IPCH au aud SUN», utd, Ka mee , 
Bolton. 


b rgains.—Wayon Wheel Lathe, 
310. Sin. face piates, very une wol and capital c nditiu.. 
haDI Al DsILLS, tvo 6tc., eqasu pete vy sletheringwa': sy 
Ma chester ; one 4ft. and two 316. PuasING MAUHiN Wd, 
19ft. oin. by 4fc. Sin. vy 3fo. 6in., aad one 19f6. aad 7ft.— 
{THUMAS MitCHKLL and SUNS, utd, Holto.. 1174 


(Jompeund Tandem Houzontal 


CUA DENSING ENGINE, by Bryau Donkin and Uv., 

lzia aud 20in. cylrs, x 27ia. stroke; first-class ocder Fall 

heer = application —PUGSLEY aud vO., eg iP ics 
sto! 


awards Air Pumps.—1'wo Pairs 
of 30in. dia. x 12in. stroke. Hdwards Dry AIR PUMPS 
fur SALE, brass lined, each pair fitvea with tin. wet pump, 


10in. stroke, steam cylinders Wun. ant Hin. adapted for work- 














ingcompound. In geod condition, done about 24 years’ work. 
— addres La airlesand offers to ‘AIR PUMP, The abbw Vale 
Steel Iron and Uoal Uo., Ltd., Kbbw Vale, R..U., Mga. 2018 











June 28, 1907 








THE ENGINEER 














(jrosele 


ENGINES, of recent date, Be pe OnLEY cot 
4 B.H.P., one 17 B.H.P.. and one 20 B.H P.—PU OLE ond 
O., Bathurst Wharf, Bristol. 1184 


ngine, Cross Compound, Cyls. 


12}in. dia. and ea. _. by 24in. stroke, with automatic 
ion, by Davy, seen working —THOMTEDS 
SON, ‘Maria-aureet, Pillwall 


For Hire, a 3-Ton and 5-Ton 


LOCO. STEAM CRANE, 1léft. radius, 4ft. ®in. gauge, 
yr motions Immediate delivery. Tome on application.— 
Address, 1122, Engineer Office, 35, Norfolk-street, + 


Fe Hire, Pumps and Well- 


oe ene 3 TOOLS for Centonstens, Wells, &c., 2in. 
R. RICHARDS an 00. OO, Upper Grovn d-street 
ioadon SE S.E. Telephone No. one 822 


Fr Immediate Sale, One Massive 


Radial Arm DRILLING MACHINE, J0ft Gin. radius, 
by Fairbairn and Co. ; also one Ditto, by Whitworth, ony 
i Also other ‘Drills 
ports Mon. and | St 
on., an 
_ 217 





S 














n 
and Machine Tooke, tremendous ee 
PHILLIPS, Emlyn Zacieeting Works, Ne 





Tube Ignition Gas! 





Pe ciete cnn la Loge 


itto, 7in. x 24in., for 170ft. lift, with gearing and motor 
oSRAM WELL BEAD, by Blake Knowles, 12in. cyl., 


24in. 
For SAL or HIRE, 
+ at NG PLANTS, 


and AIR-LIFT 


new and second-hand, any capacity oF 


A. ©, POTTER AND 00. pl 3001 
Lantatrest, Borough, London. 





Fer 


Immediate deliv 


Telegrams: 


Sale or Hire :-— 


roetacLs ae ge 
SEMI-POR' oe NEB, 12 t0 
TRACTI0O: Hones! to 10 N.ELP. 

PLOUOHING ENGIN. 
CENTRIFUG. 
works for breakdowns, &e. 
HENRY 8S AND Gone, 
ENGINEE READIN 

Pendioe BS. Full list free 





Fer, 

g Is. by 
tf y 

mondsey 


“ Lewis, 
Sale, Pair Horizorital Air- 


COMPRESSING ENGINFS, 12in. steam cyls., 9in. air 
20in. stroke, ss = wheel in centre; maker, Johnson, 
; low vrice.—WILLIAMS and SONS, South Ber- 
Station, London. 





For Sale :— 


GAS ENGINES, ang hand, i? po, Ba sad 18 brake H.P 
good condition. Bargains. Write 


NEW GAS ENGINES, ‘all sizes, Po to a H.P. 
PUMPING ENGINES, of Compound Duplex type, Second- 
band, 20,000 gallons per hour capacity. 


FIELDING anp PLATT, Luourrsp, 
GLOUCESTER. 


Fe Sale :— 
HORIZONTAL COMPOUND CONDENSING ENGINE, 
stroke (by Goodfellow 
2 SURFACING & SLIDING. and SCREW - CUTTING 
LATHE on =. oan bed (by nate Smith and Grace) 
Powerful a RRM DRILLING MACHINE, 4io. 
spindle, Tite. on 
Pair Powerful “HORIZONTAL ROLLING MILLENGINES, 
with 2¢in. cyls., 36in. s' po ryt reversing motion. 
Pair of VERTICAL pale = n. BOF» 20in. stroke. 
65 KW. GENERALING upled, 440 volts. 
Nearly New anaes HAULAGE S SE iT, #ith 150 B.H.P. 


Motor, 22u-240 v 

isin. SURF ACiN, SLIDING, at SCREW-CUTTING 
LACHE, on 20ft. box gap (by Redm 

Diagonal SreaM WINCHEs, vib éin., 7in., and 6ia. 


+yls. 
“DU PLEX PUMPS, pair of l6in. steam, 8in. water cy's., 
= stroke. 
AMERON TYPE BOILER FEED PUMP, pair of l6in 
oamm eyls , 7}in. rams. 
Lath es, Planers, Shapers, Slotters, Drilling Machines, various 


sizen, 

Descriptive Catalogue of 2000 lots free on peaetien. 
pe eee let out on hire or sold on parebase hin 

Inspection invited. 


THOS. W. WARD, LIMITE 
ALBION Sg ‘aan 
___ Telegraphic ses 
Fer Sale :— 
TWO nearly new, “T” type CROSSLEY GAS 
ENGINES, BOUSTER and SWITCHBOARD 


by E.C.v.; 200 amps. 3 to 4 volts, in first-rate condition; 54 
C.R type ‘chloride cells, 260 ampéres discharge rate, in lead- 


iined boxes. 
Apply, aay. and SONS, 
Ay.es 


Yous 








P37 


For Sale: 
iin. ee 18in. 4-wheels coupled 


SADDLE-TANK LOCOMOTIVE, 


all re-built with new boiler, &c., and equal to 
THE AVONSIDE ENGIN COMPAN Y 
Bristol. roe 





‘Ol ‘Bale — 
18in. Stroke aoe MACHIN 

18in. freble-geared SURFACING LAT by Craven Bros. 
Siu. Open- —- CHASING LATHE, by Mievdal ana Gent. 
Ve. tical Double-headed MILLING MACHINE, by Butter- 
field 

Excellent WHEEL-CUTTING MACHINE, by Midgley and 
Sutcliffe, Bradtord. 


THE MACHINE TOOL, COMPANY, LED. 
4 LowDon4 ;ROAD, NOTTINGHAM. 


Lif Hulse. 








Tel 





or Sale, Air ieee b 
Goddard, <i and Co., 12in. steam cyl, 8jin. air cyl. 
Ly-16in. stroke double action, mounted ov air Tecetver ; low 
orice. WILLIAMS and SONS, South Bermondsey Station, 
wn s0n. 


yor Sale, Babcock and Wilcox 


BOILER and all FITTINGS suitable for 1601b. pressure. 
ey GAS ENGIN 4S, 130 1.H. P. and 
- Gas BNGI NES, 130 1. H.P. and 65 I.H.P. 
i PLAN large engine. 
Dowse Gas PRODUCER P NT, sufficient for 400 H.P., 
new 
Apply, COCHRANE and CO., Engineers, Suffolk Hesse, 
Cannow-street, B.C. 


for Sale, Cheap, Room Wanna 

TWO SETS of Ransomes, Sims Com mpecnd coupled 
HORIZUNTAL STEAM ENGINES; and ONE 5 Er Bayon 
and troctor DITTO, about 100 1.H. P.; 3 ‘CWO 10 H.P.N. Ver- 
tical Inverted KLECfKIC LIGHT URIVING ENGINES ty 
Easton «nd Bessemer, and large number of ae Te 
BROS., Engineers, dtratfora, Londun. 


For Sale, Davey, Paxman 165 
2 LWP. High-speed VER CAL AL ENGINE, 1 three ‘high 
” ree 10w-| 

perfect order; cneap.—Agwiy to Lik and HUNT. NS = 





aoaree’ '8 Stock 
All in good con 











— -— “So 
Fer Sale, Heavy Slotting 
MACHINE, l2in. stroke, S.A. in all motions ; table 


cants and admits up to 4ft. 10in. dia. 


; practically equal vo new* 
—I. COHEN and OU., 240, Blackfriars 


kfriars-road, Loudon, sia 





For Sale, Horizontal Drilling, 


TAPPING ,and STAYING MACHINE, for work 
backs of marine boilers, with 3in. spindle covering an area of 
15ft. Aes 12ft. ; in condition equal to new; own make.—Apply, 
CaM ¢BELLS aud HUNTER, Limited, Dolphin Foundry, 


For Sale, Lancashire Boiler, by 


Galloway, 30ft. by 8ft. dia, seams butt jointed, cross- 
— pressure gauge marked fur 1001b,. low price.—Address, 
903, Engineer Office, 33, Norfolk-street, Strand, w.c. 903 


Fors Sale, New Steel Lancashire 


BOLLERS, ready for immediate an 

30ft. x Ttt., for M0 1b working press' 
30ft. x aft, for 100 tg 160 Tb 

Soft. x aft'din, fur 100}, b.. 120 ta Ios and TeOie: w.p. 


Othe 
SPURR, INMAN zn CO., Lirrep, 
Calder Vale Boiler Works, Wakefield. X1870 


for Sale, Une Horizontal Single 

CONDENSING CORLISS ENGINE; cytinter, SN 

42in., stroke, 16ft. d.ar., rope pulley. 8 ves. This engine 

Was constructed so that it could be easi ly compounded. This 

could be ee. = very little cosc to give about dovble its 
present H. P n be seen workin 

papply. HENRY BOADE and &., Ltd., Weilfield Woke 


Fes Sale, 














Quite New, Lancashire 


28". x 7ft. x 95 Ib. workin LANCA- 
SAREE BOL i 28ft. x at. 6ia. x 125 1b. aking pres ; 
RNISH BOILER, 13ft. s, x 110 Ib. working ens 


co 
a por patti IVE BOILER, W N.H.P. “10 Ib. working 


Hi. 


or 

F plane 6ft. by 2ft. in. by 2ft.; self-acting in all cuts ; 
good condition ; ¢ Sind -L 

road, London, S.E. 


Sale, Machine, to 


in 


kfriars- 
993 


Planing 
HEN and CO, 240, Blac 





or 
SHLP. . 


lin. stroke, 6ft. bed. SEN: 


Sale, Machine, 


E DRILL, by Herbert. 
ORIZONTAL ENGIN, with Automatic Ex = 
arshall. \arter’s No. 14 DISINTEGRA 


Shaping § 


G. HORN, 5, Rounton-road, Bow, E 





Sale, Splendid Works font 


or 
F MOTIVE, lin. cylinders, four wheels coupled, new 





boiler, copper fire- box and brass tubes, 1401b. pressure; great 
Giasgow._ EORGE DIMMACK and CO.. 75, Buchanan-~ — 
For Sale, Theodolites, 

DRAWING INSTRUMENTS. SECOND-HAND 

CLARKSON'’S, 338, High Holborn, W.C. 
(opposite Gray’s-inn- 

for Sale, Leve 

pyerieet ph SECOND-HAND 


MENTS. 
KSON'S, 338, High Holborn, W.C. 
(opposite Gray’s-iun-road) 





cast iron 


F or 
ee 
DAMS, 


SUNS, South Bermondsey saton, London. 


or 

F TINUOU: $-CU! RRENT mo70ne orert 
Cheap for immediate delivery.—J. T. W 
73, Queeu Victoria-street, E.C. 


Sale, Treble-geared Facing 


or 
I and BORING LATHE, ty a. face-plate 5ft dia., 


slotted bed; strong massive tool.—WI pi. 2 


S. le, Two 14-Ton Steam 


TRAVELLING CRANES, all i oa by Taylor and 


n good working order.- pply to 
Contractor, Wood Green, London, N. 


le, Two 30 HP. Gea- 


Sale, 
volts, 800 r.p.m 
ILLIAMS aud SUNS, 


THOMAS 
1048 





SPE 
MACHINERY 


ECIAI 








TINkEps Livtep $= 


y, AKERS Ane 








Large Vertical Tangye Sakina | 
MP, 9in. steam, 6in. water cylr., and single cylr. 7in. 
mp. Bargains to clear. * PUGSLEY and Ra) 


Cameron od pu 
arf, Bristol. 


Bathurst 





Machinery for Sale and Wanted. 


—Before Bu: ork = or ee save money by sents for 
gs Cay seal | Market—the chief machinery tradi “yA 
n the Gi the most direct.— 

U Kot ENGL B. neon! MACHINE CRANES, 
PUMPS, MOTORS and MACHIN ERY of every ay tion, 
second-hand = new in bm ser! 46a, Queen Victoria- 
street, London, E.C. Single copy 14d. andens or 1d. every 
Friday from newsagen 2008 





CLASS condition, will SELL or TAKE MOTOR CAR 
in EXCHANGE.—Address, , Engineer Office, 33, Norfolk- 
street, Strand, W.C P. 


Par of “Steam Self-contained |£ 


CROPPING SHE suitable for Merchant Mil! 
cylinder bat 6in. ae Ap RS 2sin. thrvat, 6in. stat, 


TPH, Bri 
cut lin. long.—HILL and SMI , Brierley Hill. 





Pha Steamers.—For Sale, 


be STEAMERS suitable for pleasure or ferry 
poems, inal rs aw jf heated << ¥E- long by 14ft. beam ; engines, 
r nom ; ug ht, ; lo carry passen gers ; 
speed, 1 por hour; saloon, ‘electric light, thoro 
cverhualer: “° iculars ou aE pcete —Address, 





Fe: 
COACHES in first-class condition ; 
VANS.—THUS. W. WARD, Limited, Sheffield. 


Sale, 3 Composite Passenger 
also 2 good Pane 





or 
HI 


sliding, surfacing, and tiie 
work ; not now roe, 
were ordered. Address, 968, Office, 53, 
street, Strand, Wi. 


Sale, 4 New Broadbent 7in. 
GH-SPEED LATHES, wae oo’ 
me he purpose for vrhigh they 





F or Sale, 12in. Saddle Tank 
LOCOMOTIVE, six wheels coupled. by Manning Wardle 
= Co., rebuilt by makers and > new. Two VERIICAL 
SOMPOUND BLAKE-KNUWLES STEAM F FUMPS, steam 
po 12in. ard 20in. dia., —— oe 221n. oe: te 18in.; 
pepactentty new.—R. H. Lu AM and CO., Ltd., Ings 
undry, Wakefield. ‘002 





or 


and CO., 


GEA 
CUTTING LATHE, oft. bo 
throughout. New and pomertil 


Sale, 14in. Centre, Double- 


RED, 8. A. yong SURFACING, and SCREW- 
end . Machine cut 
h-class tool.—I, CU ae 


239, 240, 241, Blackfriars-' London, S.E. 





‘or 


Sale, 45 H.P. Portable 


ENGINE, lin. cylinders, with new fire-box, tubes, 
overhauled and pain 
splendid order.—WALKER, HILL and CO., » Nottingham, 


ted ; equal new. Also 10 H.P. DITTu, in 





workin, 


dress, 


Sale, 40 H.P. Series- Wound 


or 

I REVERSIBLE MOTOR, 220 volts, 600 revolutions, by 
Sunderland Forge and Engineering Company, Limi 
ing tramway type controller with magnetic blowout, magnetic 
brake fitted to motor shaft, phosphor bronze pope 
pinion wheel, cast iron machine-cut 5 gd wheel ; 
three months, being replaced 


revers- 


only been 
by larger motor.—Ad- 
76, Engineer Office, 33, Norfolk-street, a 





For 
RO 


Le hoe . 440-500 vi 
TLLIAMS and SON 8, 73, queen Vi Victoria-street, 


Sale, 50 K.W. Willans and|& 


BINSON sues, he a led to a D.C. Parker 
olts, 100 ampé: mmeuiate = 
—— 





or 


F 


Sale, 75 K.W. Steam Turbo- 


GE. NERATOR, 110 to 120 volts, 750 ampéres, with all 
as fixed 
WIL IAMS, 73, Queen Victoria-street, London, E.C 


left oft work ; cheap for immediate —— 2 
116. 





London, 





550 volts ( 


Sale, 85 K.W. Marshall 


or 

F COMPOUND 20RANK ENGINK, direct-coupled to a 
Siemens Dynamo, 220-250 v 
diate Ss Tee  wILulAMS, 


alts, 340 amps., 185 r.p.m., imme- 
73, Queen Vietoria-street, 


‘Sale, 270 K.W. Belliss and 





{or 
I MORCOM GENERATING SET direct-coupled, 


500- 
nearly new), for immediate delivery. Pte 


and SONS. 73. Queen Victoria-street, London. 





Tots to 


~ LUE OORILLING 
egy and 


Hyd ydraulic Riveting and Punch- 


ACHINES, age MACHINE, Patent 
M RADIAL DRILLING, 
PLANING MACHINES. and several other 


be SOLD cheap.—RUSHWORTH, Sowerby 





Launch Engines.—10 Sets Com 


POUNDS and TRIPLES. a x x = to 8in.-l6in 


x 10in. in.-10jin. x Tin. in.-17in. x 8i 
New, biti faled, hes + car POLLOCK BROWN 
and CO., Southam 2027 





lex 
Order. 
Modern 
as 





‘or Enns Lacy and Lakes  *pPly, oseyer and 80 ~— 





yomers 
16ft. plates. 


and Hunt, Crocus-street, 


ee 

L NOTTI ety aed oan Tel, = Tel. — “Tee.’ 
Four-wheeled Cou 

Powerful Racksren 


two 8 n. 
ven PLawiNe MACHINE, planes 10ft. 


Two tool-boxes. foed ee 
ble geared FACING oLs eam admits 7ft. dia 


our: sa chuck. Rey? did 
ble WH LATHE, for 34ft. wheels, 15ft. bed. Two 
ag ae chucks. 


~—y 
SHAPER iejin. and 18in. strokes, 9ft. bed. Very 
‘Open-end PLATE PLANER, planes 20ft. at one 


's STEAM HAMMERS, 
on I". ROLLS, Sto bent See or Tor 12 Hn ood 


r full particulars; apply as above. 








fice, 33° Nor Norfolk-street, Straud, W.C. 1081 ” 
Ready for Delivery, One New 
SURF. 


ING, and SCREW- 
gap 


E, a spindle, 
HAWORTH SONS, Sowerby Bridge. 


Ree One Set of Trip!’ 
grits Pape wom 


=> EZ. ms Aten 


Centre 
currisa LAI 





¥ L.P.; ob. ’ 

pee id 00, fit me ) Ib. wo! pressure ..1ce 

ind fall i partic: VOSPER and Co., roping Broad-street, 
forte 2004 





Metal.—5 to 6 Tons Alu- 


IUM a > pe Broken up suitable for crucible, 


Sc 





chlety bearings ost offre to PHCENILX CRUCIBLE COM- 
PANY, Stock port. 1181 

Very Cheap for Early Sale, Iron 

Wane WHEARL, 24ft. by 8ft.; 10 PAIRS of FRENCH 

poehs R MILL STON ES, ¥ with Hursting and accesso: ; and 

COMPOUND CONDENSING I en SRIZONTAL, STEAM 

ENGIN 150 ho OREZONTAL HIGH- 


also a 
ERESOURE CONDENSING ENGINE. 300 horse-power.— 
Address, MACHIN ERY, care Eason and Son, Limited, Pies | Be 
L Single Gear Lathe, 8in. Centres, 
= = Be 8in. wide, with outtantaite beodetons, Pe dig pit, 


one oat ITH, together with crank shaft for t 
H.P. ae ot Traction 








Brierley Hill. 
8 ENGINE, by Towter, for SALE or HIRE: 6 H.P. Single 
Cylinder Ditto, 7 ite 1 be SOLD CHEAP. aes y, 
J.and H. McLAREN, I Leeds. 





12; B.H.P. Hornsby - Anne 
2 ob ENGINE, comp'ete with Water Vessels han 
dard pone Piping, Pulle wn Bunsen 

lass condition. — 


ROBERTS oy “son 
Leather Mills, Mitcham 131 


30) R.S. Joists, about 19ft. long, |? 


10in. x 6in., with bridge rails attached and _fish- a 
total weight about i¢ tons; excelle.t condition.—J. SI NEY 
iverpool. P64 


SMITH and CO., Liv 

40-50 Lattice Girders for Sale, 
various lengths, 15ft. to boa — by 6in.— 

PUGSLEY and CO., Bathur-t Wharf, Bri: 906 


unction. 








Meter Lorry (5-Ton), in First- | 









Johnson, A.M.I. Mech. E., 


CONSULTING ENGINEER, 


g| A lfred 
Me Stockton-on-Tees. 


INSPECTION of IN and STEEL STRUCTURES and 
all ‘fied of MACHINERY. 
Telegraphic address - “ Consulting, Stockton-on-Tees.” 
Nat. Telephone: No, 418. 416 


EUSTACE C. HOLDEN, 
Consulting Engineer, 
For foreign and colonial purchasers of Stean and 


Electrical Plant, from all best makers in 
Great Britain. 


NO AGENCIES HELD. Q546 
Bank Bidgs., Oxford St., BOLTON. Laneashire 


(German and Frenséh V Technical 
ign? = ae, SPECI ret &e., 

} Lape shee i= we to English and _* .—C. J. CROW, 19, 
ade No ew Southgate, N. P6d2 

















Nut Wrench. — The 


of this is DESIROUS of MEETING with some 


.GINEERS who would work this upon a Koyalty 
udress, P28, Engineer Office, 33, orfolk-street, 
» W.C, P28 





Wanted, Li oy Engineering or 


MACHINE Wi Manufacture of parts, &c. 
ventions Fare teblint = | ty worked oat ee LEICESTER 
ENGINEERING CO., Ltd., Millstone-lane, Leicester. 412 
A Firm of Engineers in the 

Midlands, used to Tool and General Mac’ work, 


would like to TAKE UP the MAKING of any SPECT LITY. 
—Address, 1086, Engineer Office, 33, Norfolk-street, — 








w.c. 
Bagshae. s Wrought ron Pulleys, 
used in Government Quick =< the strongest, 
iin rn Ang eg containing ral n of 
peta ne ame 
eers, Batley Yor’ Oll7is 





iecres and Elevators, Gear 
i? 


SSitnted terri Reset at neni 
Birmingham. 


pe — 
wick, 
EATERS in Drying and poe mem of Hot Air. 





rtant!!!-Howard Smith and 


Cre of Solid Drawn Steel Tube AIR and WATER 


eral Manufact: 


4 
Motor Parts made and repaired. Amateurs’ Work a “5 i 
Queen’s Park Works, Lonsdale-road, Kilburn, N.W. 








Jon hn Spencer and Sons, Limited, 


a STEEL WORKS NEWCASTLEON- 
Ff Seay eg Beynon Snel ti algunas 


’ Office : 32, Victoria-street, Westminster, S.W. J5 











= 


FOR SALE, 


MACHINERY ex WARSHIP, 
a Good Condition. 


Two VERTICAL TRIPLE ENGINES, 


horse-power each. 


Two METAL CONDENSERS ditto. 
Two STEAM CENTRIFUGAL METAL PUMPS, 9 inch. 
Four KETAL BL, CUSTHINGTOR 8 VERTICAL FEED 


Cylinders. 
ASSORTED GUN-METAL VALVES, &c. 


From 9inch down. 
Apply— 


Cox & CO., 


FALMOUTH. 1032 





R. Heber Radford, ine & Guan, 

BNGINEZEERING, IRON, and STEEL W' 
VALUERS, 

CONSULTING ARGITRAT ara nad 


sip Ge eiie 





Ar Sour (Spl) 300 


ceagreme fh 














.) chnson and ite can Limited, 
RAGTORS AYP TELEG H ENGINEERS, 
RS CHARLTON, « * -eeecee 
Makers of OWA. 78, for oye lete equipment of Cable 
it Ap as of all kinde, 
Are L Am af Power 
To! be Soldor nate to he Given 
1902, American Patent 


733,200, RE ANN'S IMPROVEMENTS in EXTRACTING 
APPARATUS. 40 apparatus already working for oil, &c.— 
Address, R. NEU 8, Patent Office, Cologne, Germany. 








TEMPERED 


STEEL LINK-BELTS 





CONVEYORS & ELEVATORS 
OF EVERY DESIGN. 


GILBERT LITTLE = 


(Sp) 
BRADFORD. - ~ 


coy. 
LTD., 
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FE arnley 
Iron. 


Best Yorkshire) 


The Toughest and Best in the Worid. 
Easiest tec Smith. 
Safest to Weld. 
_ The ) Farnley Iron Co., Ltd., Leeds. 








The a TUBE Co.,Ld., Birmingham 


Telegrams: “ Weldl 
a makers cy WELDLESS STEEL TUBES for Water 
Boilers, Sw ee eaters, Work, 


Boring Rods, &. 


WAKEFIELD'S PATENT 


Locomotive Lubricator 


1, 2, 8, or 4 Feeds, 


A With Auxiliary Feed and 

: Device for 

Securing Uniformity 
of Feed. 


j More than 100 British and 
Foreign Railways use it. 









SUPPLIED ONLY BY 


C. C. WAKEFIELD & C0., 


27, Cannon St., 





TRADE (@ELDLESS) sail LONDON, E.C. 
A G MUMFORD LD HEYWOOD & BRIDGE’S 
CULVER STREET ENGINEERING WORKS, FRICTION 
COLCHESTER. CLUTCHES, 


CONTRACTORS TO ADMIRALTY, WAR-OFFI 
CROWN AGENTS FOR THE COLONIES, AND FO! 
GOVERNMENTS. 


STANDARD PATTERNS | L LAUNCH and MARINE 
ENGINES in stock ani =P 
COMPOUND SURFAC COND:  —peeeaiaha 


in. 
oo 2b and “ diameter rf ares Admiralty — 


GN 


in 
x 
3 : ” x ; ” 
” »  » x ” ” ” 
% a: » 9 x 5 ” ” 
” 5 » Wy» x 6 w» ” ” 
”» 6 ” 12 »” x 7 ” * ” 
as Se 2 «# 
” 8 » 16 ” x 10 ” 
” 9 » BW xl iw» 
. = 22 xu ° 
- a eo xo 
= . » a x » 
xB » 


es ee 
oc ‘agen doe ctor, ot” 


SHEWELL & C0. 


Steel and Iron Bridge Builders. 


TROUGH FLOORING 
SHEET PILES 





J. 


PRESSED f 
STEEL | 








(Spl) 4234 


Works: DAR N. 


REELED STE 


For Turret Lathes and 
CHEAP. 
STRAIGHT, 
FREE FROM SCA 
THEY CAN BE OF ANY REQUIRED 
GRADE OF MATERIAL. 


BRICHT DRAWN STEEL BARS 





THEY ARE 








im STOCK. 
ALFRED HERBERT, itd., 
covEenTrRvY. 
DERMATINE 


Condenser Pump Valves. 


SPECIALLY MADE TO SUIT HIGH TEMPERATURES 
Manufactured only by: 
Dermatine Co., Ltd., 95, Neate St., LONDON, S.E. 
Tel. Address: “‘Dermatine, London.” Tel. No.: Hop, 31. 


Dermatine is also made in the form of ~ Hose, 
Hydraulic Rings, Pump Cups, &c. Spl. 4235 








HARPERS’ LIST. 
PAGES XIV.—xXvV. 
THREE WEEKS AGO. 


— A. _— 


200 mane Work 


Spl) 4232 


FREE. 


DAVID BRIDGE & CO., 


Castleton, Manchester. 
Please mention “The Engineer." 


R. Y. PICKERING & C0., LTD., 


(Estab:ished 1864). 
Builders of Railway Carriages and Wagons. 
Makers of Wheels and Axles of all kinds. 
Chief Werks and Offices— 
WISHAW, near GLASGOW. 
London Office Rco505 
8, VictrorrA STREET, WESTMINSTER, S.W. 


CRAVENS LIMITED, 


RAILWAY CARRIAGE AND WAGON WORKS 
DARNALL, nzazn SHEFFIELD, 
Manufscturers of 
“"PRAMOLRS IRONWORK, WHEELS) ana “Axia 
B and IRON CASTIN' &e. 

Wi Built for Cash for Deferred Payments. 
"Tie and Sp sification: on A yi] 











P. & W. MACLELLAN, LTD., 


CLUTHA WORKS, GLASGOW. 

Manufacturers of RAILWAY WAGONS and CARRIAGES 

IRON and STEEL SLEEPERS, FISH BOL’ SPIKES, and 

o, —_— WAY MATERIAL, BRIDGES, and 

CONTRACTORS for RAILWAY PLANT and STORES of 
every description. 

Chief Offices—129, Trongate, Glasgow. 501 

Registered Offices—108a, Cannon-street, London, E.C 


MIDLAND 


RAILWAY CARRIAGE & WAGON Ce., 
MIDLAND WORKS, BIRMINGHAM, 
ABBEY WORKS, SHREWSBURY. 
RAILWAY GARRIAGES, 
RAILWAY WAGONS, 
TRAM GCARS, &o. &0:. 


Lompos Ovricme— et 
Scrveca Heves. Lavasnoe Porwrwey Hau. B.C. 


THE GLASGOW RAILWAY 
ENCINEERING COMPANY, 


GOVAN, GLASGOW. IL. 
Eondon Office:—12, VICTORIA STREET, 8.W. 
MANUFACTURERS OF RAILWAY CARRIAGE, 
WAGON & TRAMWAY WHEELS & AXLES, 
CARRIAGE AND WAGON IRONWORK alse OAST 
STEEL AXLE BOXES. Q4s2 


RAILWAY « TRAMWAY SPRINGS 


to British, Colonial, India-Office Specifications, &. 


Wm. GRIFFITH & SONS, Ltd., 


Sheffield. 
Napier Steel and Works and Providence Works. 
” sh Offices— 


2 
Tothill St., 4,5& 6, Anne’s Cham! Weetmineter, 5.W 
oe , Queen : bers, ’ 
Nationa Telephone No. 846. OS 


























THORNTON & CREBBIN, 
Engineers & irenfoundore, 


BRADFORD. 
CASTINGS FOR THE TRADE: 








QC05 FINISHED OR IN THE ROUGH. 
NOTICE. 
THE BRITISH LIQUID AIR 0., 
will shortly manufacture », 
LIQUID AIR, OXYGEN and NITROGEN, 
ind be in a position to Sell these Products at very moderate 
prices. The company will also LL BLOW PIPES for 


AUTOGEN pie ee ay ged yf CUTTING STEEL P — 
Agents wanted in ery p: of Great_ Britain.—Apply by 
writing to the BRITISH Liguip AIR CO., Ltd., 14, Old 
Jewry-chambers, London, E.C B69 


RAW PAPER vs=orideuers 


Samples and Prices from 
the Specialist— 

ROMAIN TALBOT 
Berlin 8.,42 P83 

















Whitewashing 





wes = 
“Py : maians, Q542 
‘| _CROSIER, STEPHENS &Co. 
NEWCASTLE-ON-TYNE. 





ESTABLISHED 1861. 


HARRISON & CAMM, Ld. 
Chief Works and Officee—ROTHERHAM. 


Manufacturers cf 


WHEELS & AXLES 
With Cast or Hydraulic Forged Naves. 


Wagon Ironwork, Castings, RAILWAY WAGONS 
(in Iron, Steel, or Timber). 491 


LOCOMOTIVES IN STOCK. 
KERR, STUART & CO., LTD., 


Have in stock, or in an advanced state of progress, at their 
California Works, Stoke-on-Trent, a large number of, 
LOCOMOTIVES, 
With cylinders from Sin. to lbio. diameter (inclusive), 


gauges —_ hay to 4ft. &in.—App'y to KERR, 8 
d CO,, Lti ,1, Broad St. place, E.C, 





for all 
vas ig 





The Trustees for the Debenture Holders of 


W. R. RENSHAW & 6O., 


Phoenix Works, Stoke-on-Trent. rp 


Rolling Stock 


of every description for Home and Foreign Railways. 
Ree [Uustrated Adnt. last & next reek. Ro504 


Gr R. TURNER, Luv. 


anufacturers descriptio: 
IRON & WOOD FRAME WAGONS 
For Home, Colonial ry Foreign Railwaye. 


PERMANENT Way MATERIALS, &. 





Chat Werte OBess : LANG af Es NOTTINGHAM 
Office : Sanctuary H Westminster. 





Bee Uustrated advi. first issue in each month om page 8. 


( e 
\ 





Bie 8 |) oe A OE et A Ee Oc 


We are 
Water Purification|| 
Engineers 


mee 


and have successfully designed and installed over 
2000 plants for the treatment of impure and un- 
suitable boiler feed-water during the Jast nine years. 
Our experience with waters and boiler troubles under 


all sorts of conditions is, therefore, 
can benefit by it in availing yourself of our service. 


You 


unique. 
4201 


~ s a 
»)6CUC i <éWLASSeKR BS Hjort 
S52 Qween Victoria Street 
N London E.C. / 
LS es (ae ep A ge OP 














Holden & Brooke, Ltd., 


Sirius Works, 
West Gorton, 





Manchester. 


Brooke's ‘‘One Movement” Injector (illus- 
trated) feeds on 25 Ibs. jxst as well as on 300 Its. 
pressure, one movement of one handle controlling 


all operations, 


of all sef-acting injectors, is 


It is the most highly developed 
self-regulating, 


and re-starts automatically after any accidental 


failure of steam or water. 


delivery according to steam preseure, takes hot 
water, feeds through economieers, and will lift 


its feed 20ft. 


X1929 


It gives an increased 


Pattern 8 
Qne Movement 


Injector. 


List 70 gives full particulars, 











PRIESTMAN 
OIL ENGINE 


FOR SALE, 


With Shaft, Stern Tube, and Propeller, 
QUITE NEW. 9 B.H.P. 
Suitable for Launch 40ft. long. 
Will be SOLD AT A SACRIFICE to clese an account. 


For particulars, apply — 
ALEX. WILSON ,,, 
38, LOMBARD COURT, EO. 





ROBERT STEPHENSON & C0., 


Locomotive Builders, | DARLINGTON. Lp 


LOCOMOTIVES 


of every Type and Gauge. 
Telegrams—Rooxer, Dantmorom. A BO, 4th edition 


used. 
BSecovr Mustrated Advt. last and next week, Q426 








POTT, CASSELS & 
WILLIAMSON, 


MOTHERWEXLUEX 
SEE HALF PAGE ADVERTISEMENT 
LAST WEEK. ( 


Gauges. 


See our advertisement next week, 
Page preceding the one facing editorial matter. 


The Newall Engineering Co., Ld., 





The BUTTERLEY COMPANY, Ltd. 


SPECIAL WELDING STEEL. 


See Illustrated Advertisement last week's 
Enarrzsr, Page 74. 


APPLEBYS LTD. 


An Amalgamation of Jessop and Appleby (Leicester and 
London), Ld.; the Glasgow Electric Crane & Hoist Co., Ld 


CRANES—- 


66, Victoria St., LONDON, S.W 

















To Engineers and Boilermakers, &c. 


RIDLEY BROS., 


Shoniey Road, DARTFORD, KENT, 


Undertake all kinds of FIREWORK. 


2% years’ pract:cal a in Kitcheners, 
Boiler Setting, and Oven Buiidivg. 
Distance no by Brickwork done ou * sctentific 
principles (as Jaid down by the craft). P366 
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BARRY HENRY & CO. 


Limited, 
Founders, Engineers and Millwrights, 
THE LEADING SPECIALISTS FOR THE 


“a TRANSMISSION OF 





i Gear Wheels. Conveyors 
\ / Rope and Belt Pulleys. of every description. 
\ Shafting and Fixings. Elevators, 
x ! Engines and Strap or Chain, 
;. 5 x Water Wheels. Complete or Parts. 
XS ' ABERDEEN. 
_". Ss LONDON OFFICE - ~~ 64, MARK LANE, E.C. 















MITH & CO., LTD.. 


POSSIL WORKS, GLIASGO Ww . 


This illustration shows our 
PATENT HYDRAULsC BOILER 
SHELL-PLATE 
BENDING MACHINE, 
for bending Steel Plates cold into 


MACHINE TOOLS 
FOR SHIPBUILDERS AND 
BOILERMAKERS, 
FOR BENDING, PUNCHING, 
PLANING, RIVETING, &c. 


circular form, bending the 
Plate to the edge without leaving 
any flat part. 
The Machines are made for Piates 
up to 12ft. Gin. wide, 2in. thick. 


1500 

















© @ @& @ . = ae cc. Soa al ) 
= LONDONZEMERY WORKS 60.,|GRINDING 
~ A J | DONE FOR THE TRADE. 
oP E ESTIMATES GIVEN. 
Contractors to yr H.M. War Office 
the Admiralty, é and Principat || The NEWALL ENGINEERING CO., Ltd., 
. Railway Co.'s | WARRINGTON. 6121 | 











"MARSHALL, FLEMING & C0., 


MOTHERWELL. 


LOCO. STEAM CRANES. 





FRAMES. 








C. & W. WALKER, Ltd., 


Donnington, Newport, Z206 














SHROPSHIRE. | | 
GEO. ADLAM & SONS, | 
BRISTOL. | 
Hydraulic and General Engineers, 
Coppersmiths, Z285 | 


OVERHEAD ™ 
| ELECTRIC CRANES. 
MOULDING § QUICK DELIVERY. 
MACHINES AND | machinea G? 
OTHER FOUNDRY ai\ 


Brass Founders and Finishers. 
Speciality—ELECTRIC LIFTS & PUMPS. | 


ts 
BOILERS. MACHINERY. 

















oe 6h ” | Up to Telegrams— 
aa EMERY WHEELS. BP cool ma ot TAUNTON” 


Telephone—No. 0146. 





| “Atlas” Emery Cloth, 
| Glass & Flint Paper. 


Zi 
JOHN THOMPSON, Wolverhampton. | 


< 


PARK, TOTTENHAM, N. ie mh G EASTON & BESSEMER, Lid 
Cc. Cc. DUN KERLEY &CoO., LD. 


JOISTS IN EVERY LEADING SECTION FROM STOCK OR FROM WORKS. 
COMPOUND GIRDERS, STANCHEONS, &c., RI/ETED UP WITH DESPATCH FROM STOCK MATERIALS. —_5082 


ann h . and Large Assortment of every description of Iron & Steel required in Engineering Work 
> elg, Fiijehes, Angles, Tees. — te Soesaaeecaenes Manchester. Cinabenee dee (4 lines). Section Book on applicative. 


Oftices & Warehouses: STORE ST., MANCHESTER. 
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ITS COME 
AT LAST. 





A reaily Efficient 
Ventilator. 


THE 


“BARROL” 








SOLID WOVEN 


BELTING 


(Having Woven-in Indestructible Leather Edges.) 


The only Waterproof Textile Belt in the market 
capable of running under the same conditions as 
Solid Leather Belting. 50% cheaper at first cost. 


iculars to the Patentces and 
le Manufacturers— 


LEWIS & TYLOR, LTD., 


St. Mary’s Works, CARDIFF. 


ON FREE RUNNING CONDITIONS. 
Spl. 6114 


Write for full 


TRIAL BELTS 














Extracts all Vitiated Air. 
Down draught impossible. 
Pri e Low. 





Full particulars from the 
Patentees. 


DAVID ROWELL « Co. | 


6112 














of 
q WESTMINSTER. 

















HARTNESS ; 
FLAT. TURRET LATHE. 


New built in two sizes—2} by 24—12in. s 
and 8 by 36—I4in. swing. pt with too 
for either bar or chucking work. 


JONES & LAMSON MACHINE CO. 


Jubilee Buildings,” 
97 QUEEN VICTORIA STREET, 
LONDON. 6116 


JOSEPH OWEN & SONS 


LIVERPOOL, 


Keep in stock la uantibies of mage ows 
seasoned Timber o aif kinds, specially selected 

and stored for requirements of Mechanical, 
Civil and Electrical Engineers, 





PATTERN Woon, me 
Pine, Mahogany, 

LAGGING, 

HORNBEAM. 


LIGNUM VITA. 
Anything in Timber manufactured to 
Buyers’ Designs. 


BRANCHES— (Spi) 4111 


London, Manchester, Leeds, Tunstall (Staffs. ), 








Ebouite. 


Dr. Heinr. Traun & Sons, 8, tveucross St., London, B.0, 





SIEBE, GORMAN &CO., LD. 


Neptune Works, LONDON, S.E. 
Established 1820. 22 Gold Medals. 
TWO GRAND PRIZES, MILAN, 1906. 


DIVING 
APPARATUS, 


DRESSES, HELMETS, PUMPS, &c., 
Of all Patterns. 


Sole Makers to the BRITISH ADMIRALTY, War 
Office, India Office, Croun Agents, Trinity 
Corporation, &c. 

Talee. Address—SIRRE. LONDON 





Talenbene—l'o. 261 (Hop) 














hidlcomn tte. 





AULD’S Patent STEAM REDUCING VALVES. 
AULD’S Patent SURPLUS STEAM VALVES. 
Patent FULL-BORE STEAM REDUCING VALVES. 
DAVID AULD & SONS, Paientees t Makers 


Whitevale Foundry, GLASGOW. 
Office, Box Sts: Address, sit 





Telegrams—Revtcixe, GLascow. 
South African Fie inpege DAVID: C. BOYD & CO. 


Home, Main § 


t, Johanes! 351 








“QRIPOLY’ 





° RELIABLE - JOINT 
DUDHM - ISA - BOA 





ECONOMISER 
TUBES 


JOINTS FoR 
INSULATING 
PURPOSES 


ONINDVYd -MAHLO -ON 


RADIATORS 


+ SEND > FOR - SAMPLE - G& -BOOKLET 
- iF -NOT-ALREADY-A:- USER - 
RICHARD KLINGER ¢-C°? 
[ENGINEERS = | 
66 Fenchureh St LONDON. z.cl 


EXPLORATION BUILDING, 281, GEORGE STREET 
JOHANNESBURG. SYDNEY, N.8.W. 


\ BOILERS 





GNVLS-TUM- 


HANDHOLE 
COVERS 





WveNTE 


GUARANTRES* AN ° ABSOLUTELY 








71, and at 


Save One-Third Present Cost.— 


PURE ENGLISH OAK BARK TANNED LEATHER 
BELTING, cut outof Prime Selected Butts oy, {no shoulder), 
e stretched and attest possibl 


BEST" SINGLE LEATHER BEL BELTING: me: he “wide, 14d. 
» 4d.; 2in, - 
Ha in, 
; 6n., Is, 


1a. 1 
in 64.3 Sn.” 
5, Sidr DoUbLa CRATER BEN: 2in., ie, a oa 


foot runs 3in., ite 4in,, 2s. é6in. 
4a.; Oin., 4s, 11d.; Join., ag ee 7s. All other widths 


ps jonate prices. 
otwithstanding the etna and continuous rise in 
values and the adverse conditions which for more than twelve 
months have ruled the markets for Hides and Belting Leather 
the BEST reg CO., Ltd., 
HAVE NOT ADVANCED PRICES 

for any of the ordinary running sizes of Leather Belting. 

These prices remain exactly what the vare in October last, 


a show an advan of 
NE-THIRD “UPON E USUAL ¢ CURRENT 
PRICES OF THE TR. 


earrar ae 


and on com 
FULLY 


UNSOLICITED. 
“ Under the hardest of hard wear the belts seem as good as 


new 
Any length of Pyne beg! Pp ye instantly from stook. 
mf A nearest station) in Great 
Britain ; or 


t Mes 0.b. pany home port. 
BEST BELTING CO. ~~ 13, Cullum-street, Fenchurch. 


London, 
London Maneger—DAVID ROBINSON. Nat. Telephone : 
959 Avenue, : “Netwithstanding, London.” 6034 


STABLEFORD & CO., 


COAL YVILLE. LTD., 


RAILWAY CARRIAGE & 
WAGON BUILDERS, 
For Home & Foreign Lines. 


BRAKEWORK, FORGINGS, CASTINGS, &c, 
Telegrams—Stableferd, Coalville. 




















Registered Office— 
26 & 27, Exchange Bldgs., BIRMINGHAM. 
Tals Seckleloed Ween ne te eet. | 


CAMPBELLS & HUNTER 


LIMITED, 


DOLPHIN FOUNDRY, LEEDS, 


MaKERs oF 


RADIAL DRILLING AND TAPPING MACHINES. 
HORIZONTAL DRILLING, TAPPING AND BORING 
MACHINES. 











MULTIPLE DRILLING MACHINES. 

BOILER SHELL DRILLING MACHINES. 

TUBE PLATE CUTTING-OUT MACHINES. 

ROUND & OVAL HOLE ee cee ‘nemieneed 
AND PLATE FINISHING MACHIN 

CIRCULAR PLANING, SLOTTING > DRILLING 
MACHINES. . 

VERTICAL BENDING ROLL 


MACHINING for the hf RA DE 
Shafting, Pulleys, ani 


FPORGINGS po _— 

Cast Iron Flange Pipes. Cast & Wrot. iron Tanks 
SPECIAL MACHINERY MANUFACTURED. 
GENERAL REPAIRS 
JAS. PHILLIPS & CO., Engineers, 

Salisbury Street, BERMONDSEY, &.E. 06046 
Telegrame—Rertrracs, Lownow. Telephone No. 1789 Ho 


LUXIT E (Reg.) 


WILL SURPRISE YOU. 
ITSA cA with b vital Br dirty, srosey 


and evi nted metal 
DERED ITHOUT CLEANING. a... 


does not corrode and can’t be spilt. It ischea, 

and goonemical t es use. Ofall Suadrymen in 7 oe 

2s. Tins. Also in 7, 14, and 561b. drums at ls. 6d per 

Auto Controller & Switch Go-. Dept. F., ie. 64 parle. 


LAUNDRY 


ENGINEERS. 


Pianmns & Estimates Free 
on application. 





























Please write for our A1865 


NEW CATALOGUE Q. 


SUMMERSCALES LTD., 
Keighley, England. 


LATHES 


for Heavy Cutting at High Speeds. 


J.P. HILL, SHEFFIELD. 


8ee Nlustrated Advert. last and next week. Q583 


HYDRAULIC RAMS, 
WATER & STEAM TURBINES, PUMPS, 
“CHAMPION” 
ROCK DRILLS & AIR COMPRESSORS. 


Catalogues and Estimates free upon receipt of 
specification of requirements. Q6838 


H. P. VACHER, ""ipauue, somes 


CHAINS.. 


WILLIAM DALE, 


Ancoats Chain and Testing Works, 
Mitt St., Ancoats, Manchester 


All kinds of WINDING-ON & BACKING- 
OFF CHAINS for Mules; also 
CHAINS for Looms, Cranes, Hoists, &. 
TREBLE BEST QUALITY. 

60 Tons of all Sizes kept in Stock. Q487 
TESTS MADE & PROOF CERTIFICATES GIVEN, 


















Telegrams—Reratrs, Telephone 2090, 
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= ey DREDCER PLANT— 


— Improved Patent. 

















INVENTORS and SOLE PATENTEES OF THE INDEPENDENT 


TRAYVERSING 
BUCKET LADDER, 


To enable Dredgers to cut in advance of hull, and so make their 


own floatation. 


INVENTORS AND CONSTRUCTORS OF MOST 


IMPROVED HOPPER DREDGERS 


Builders of Bow and Stern Well Hopper Dredgers, Suction Pump Dredgers 








Barge Loading Dredgers, Gold Recovering Dredgers and Machinery, Steam 
Hopper Barges, Side and Stern Paddie Wheel Steamers. 


3 NEW BUCKETS, GEARING, LINKS, PINS, &e 
: lee * Supplied and Fitted to existing Dredgers. 















FLEMING &: FERGUSON, Ltd., shipbuilders & ‘Engineers, PAISLEY, N.B. 








‘ ._———— Py 12 8 0012 246 
FRIDA Y 


S | 


SAVES | su 


Phi didi 


| CARELESS STOKINC. 


UL Nw PU heres >| , | Se & 
‘< natural f I Hl (Gagtam: Works : a 
2 ‘BA x wey se aaah a nites 


CHARLES LANCASTER, 


Gunmaker by Warrants of Appointment to . i ; 
H.M. THE KING, H.LM. THE GERMAN EMPEROR, H.R.4. PRINCE CHRISTIAN. 
Tnvites application for his Illustrated Gun and Rifle Catalogue, and Special Cartridge Lists. 
“THE ART OF SHOOTING.” Seventh and Revised Popu ar Edition, 2s. 6d.; postage, 6d. ex. 
Gun Fitting, Instruction and Practice in Shooting at own Grounds. 


Established in 1826. 
uu, PANTON. STREET, ***Senne.. 2s *~- 

















PARSONS & CO.’S | 


‘GLOBE GAS ENCINE CO., LD.; 
oe ——— | JOHNSTONE, N.B. 


TURBO GENERATOR, Makers of GAS & OIL ENGINES 
{) wewcastLe-on-TyNe. Lonpon | 4 SPEGIAL MACHINE TOOLS. 
LEEDS, & GLASGOW. 9246 SEE ADVT.IN ISSUE OF JUNE 7th. 


TEMPERLEY TRANSPORTERS 


SAVE TIME & MONEY. 


R1842 
TEMPERLEY TRANSPORTER’ CO. 
72, Bishopsgate St. Within, LONDON, E.C. 
See large illustrated advertisement in issue of June 7 , 

















— WELLMAN 


STEAM ENGINES. MECHANICAL, ELECTRICAL and 
ne TRAMWAY ENGINEERS. — CLUTCH. 


Illustrations, quotations, &c., on application. siceeneaeeitiadaneiot 
Manufacturers of Engineering Specialities. Q576 | WELLMAN-SEAVER-MORGAN Co., Ld. 








FAIRBANK BREARLEY, Ltd., __Tetegrams— GEORGE HILL & CO. NatiowaL 47, VICTORIA STREET. 7 
CoMMOTATOR, 9 TEL¥ PHONE— l WORE F iyi BB 
Central Ironworks, Shipley, Yorks. Q598 MANCHESTER. Trafford Electric Works, Cornbrook, MANCHESTER. No 2920. See last and next week’s issue. 








W. H. WILLCOX & CO., LTD. 


23, Southwark Street, LONDON. 


Its AUTOMATIC and RE-STARTING qualities place 
the Best Boiler Feeder extant. This is confirmed by the 
fact that most of the leading 







PATENT 





ENGINEERS 
AND BOILERMAKERS 


are fitting them in large numbers 
and continually repeat their orders 
for quantities. 


Injector. 


MADE WITH 


3 STYLES 


OF CONNECTIONS 


425,000 IN USE 


AND IN 


16 SIZES. 


SPECIAL PATTERNS for very LOW & HIGH PRESSURES. 
Also for Automobiles and“ Steam; Wagons. 





X-L EJECTOR. 











[LOCKED WIRE ROPE_ == 


GEORGE ELLIOT & CO., Ltd. Works: CARDIFF. 














Office—i6, Great Geo St., Westminster, London. POFES NOT TWIST IN. WCREING 
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THE GRANTHAM BOILER & | CRANK Co, Lo. 


MANUFACTURERS OF ALL KINDS OF 


Steam Boilers. 








IN VALVES 


for Steam or Water 


USE 


instead of Discs of Perishable Compounds, 
NEW PATENT 
INDESTRUCTIBLE 


ELASTIC COPPER DISC 


SEATINGS. 


INTERCHANGEABLE, 
MORE RELIABLE, AND MUCH 
MORE DURABLE. 








The HULBURD ENGINEERING CO., 


150, Leadenhall Street, LONDON, E.C. 8015 


se ~~ in . i a a, THE 
- i‘. arr — = ei ts 
Vertical, Colonial, ‘udtitebalar, “Field” Tube, Loco. Type, STI RL] NG BOI LER Co. Lo. 
Portable, Cornish and Launch Boilers. Telegrams—STIRLINICO, MOTHERWELL. J 
Also VERTICAL ENGINES, AIR RECEIVERS, CYLINDERS, FEED- 
oe | MOTHERWELL, N.B 
BENT CRANKS—Forgings or Finished. Boiler Makers to Engineers and Merchants. 


ON ADMIRALTY LIST. (Spl.) 8006 











“DRUM” PUMP 


JOHNSON’S PATENTS. 
Positive Action. High Efficiency. No Valves. 





Section of ‘ Drum” Pump 


Used for Water and all kinds of Semi-fluids by Leading 
Manufacturers in many Trades. 


ce | 


ARRANGED FOR BELT DRIVING. | 
| Can be coupled direct to Steam Engine or Electric Motor 








Write for Catalogue No. 50 to 1115 


DRUM ENGINEERING CO., 33, Brook St., Bradford. 


Ol | GW A S | STIALING BOILERS FIRED BY BLAST FURNACE GAS. 
| The; STIRLING BOILER for firing by gas trom 
FOR ILLUMINATING, HEATING, 


OR DRIVING GAS ENGINES. . . BLAST FURNACES & PRODUCERS; and WASTE HEAT 
from COKE OVENS & REHEATING FURNACES. 
Mansfield’s Oil Gas Apparatus makes 


Gas from any kind of Oil, Fat or Grease. 


MANSFIELD & SONS, LTD. 


Derby Square, James Street, LIVERPOOL. 
Also at 


MADRAS & CAIRO. 



























ALL PARTS CIRCULAR IN FORM. NO STAYED SURFACES. 


Accessible and Easily Cleaned. Four Manholes give access to the entire 


interior ot the Boiler. 


Branch Offices: London, Manchester, Leeds, Newcastle. 


WATER-COOLING 
TOWERS. 


Over 1500 Towers Supplied. 


,BALCKE & CO.,, 


Tel ~ Telephone : 
Two Wooden Natural Draught Chimney Cooling Towers, capacity acento? Clements House, Clements Lane, LONDON, E.C. 10,440 Central. 
8020 


440,000 gals., at the Clyde Valley Power Station, Motherwell. 
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TANGYES L™ sicnncnan 
OIL ENGINES. 








1 NO LAMP | 


EXCEPT FOR STARTING. 





Automatic 
Tube-=Ignition. 












































TAYLOR & - CHALLEN Le. Enc INEERS 


riON Hira BIRMING 
PRESSES. DIES & ‘Machinery, 

; wee Coins HOLLOWARE 
PARTS or Bicy E Drname Lar M oRS 




















ENGINES 


AND 


BOILERS of all 
TYPES. 


200 TO 3000 ALE. 











ST. HELENS: ENGINE WORKS, 
ay GOVAN, 
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No.{2 HORIZONTAL MILLING MACHINE 


42in. xX 12in. X Z2lin., 
With Patent Dial Feed. 











PROMPT 
DELIVERY. 


STANDARD SETS OF CUTTERS 


to suit our Milling Machines can be suoplied 
fro . stock. 











~ ALFRED HERBERT, L¥: 


COVENTRY, 
ENGLAND. 
London, Manchester, Giasgow, Newcastle, Belfast, Paris, 
Milan, Yokohama. Node 














S$ TO x 


THE LAST WORD IN 


PNEUMATIC HAMMERS. 


RIVETING, CHIPPING «*> CAULKING. 







By adopting an entirely 


new system of applying 







BRITISH MANUFACTURE. 
POINTS OF SUPERIORITY. 


1.—The “Stox” Hammers cost 30 per cent. less to run thar 
any other make for equal working capacities. 


and utilising the power 
supplied, vibration has 
been eliminated from 


the ‘Stox’ Hammers. 
2.—The “ Stox” Hammer7’costs practically nothing for upkeep 


and repair. 


3.—The “ Stox,”, Hammer does not distress workmen using it 


PRICES AND PARTICULARS ON APPLICATION. 


THE CLIMAX PATENTS L. 


\|42, SPRING GARDENS, MANCHESTER. 


SCOTLAND— LONDON— NEWCASTLE-ON-TYNE— FRANCr.— 
AGENTS: | ALEXANDER CRAIG, | Messrs. CUNNINGHAM and CROSIER, STEPHENS & CO., Monsieur PIERRE PORTE, 
a 124, St. Vincent Street, MORRISON, Moorgate Court, 2, Collingwood Street, | 30, Rue des Collones du Tréne} 
Glasgow. Moorgate Place, E.C. Newcastle-on-Type | ‘P 
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ALLAN, WHYTE & CoO., 


For Ships’ Hawsers and RUNNING GEAR, 


Clyde Patent Wire Rope Works, 


SSS & 
RUTHERGLEN, GLASGOW, ented a Prtge enemy ——— ew re Ropes 


SCOTLAND. 


Telegrams: “ROPERY, RUTHERGLEN.” 








For EvevaTors ANO Hoists, 





ae) COLLIERIES, MINES, CABLEWAYS, 
AERIAL ROPEWAYS, SUSPENSION BRIDGES, 
3 TRANSMISSION OF POWER, HOISTS, CAPSTANS, 
CRANES, SHOOTWAYS, 


Codes: ABC (4th and Sth), Al, LIEBER’S, and PRIVATE. Fou Gada, innate: 2k 


Telephones: 2673 and 2674 BRIDGETON (NATIONAL) and 
2673 POST OFFICE. 





—_— For HavUcaGe in Mines, Acriat Ropeways, &c, 




















London Office: SHIPPING, STEAM TRAWLING, & 

5, EAST INDIA AVENUE, LEADENHALL ST., E.C. r 

Telegrams: “ALKALIZE, LONDON.” Fen, Wren at Sheet He. : Principal Stues and Coastructions always in 

Telephone 299 AVENUE & stock. 

(ma) 11 
Johannesburg Office : CONSOLIDATED BUILDING, FOX & HARRISON Contractors to the Admiralty, War Office, pe r 
STREETS (P.O. Box 507). Tolegrams—Havtacs, Telephone 568 A FEW OF THE PRINCIPAL CONSTRUCTIONS. Colonial Governments. 
LIMITED. 







Makers of 


LOCOMOTIVE 
ENGINES 


adapted to every variety of work and gauge. 


ee Designs and Specifications Supplied or worked. 

cee Be Quotations and Specifications on application. 

Telegraphic Address—ENGINE, LEEDS. 
Telephone—No. 528. 4 

















THE PRODUCTION & MANUFACTURE 


ALL WHITE ANTI-FRICTION METALS & TIN ALLOYS 


Is THE SPECIALITY OF 


THE TANDEM SMELTING SYNDIGATE, LTD. 


SEND SAMPLE OR SPECIFICATION FOR QUOTATION. NO CHARGE FOR ANALYSIS. 


I Address: 97, QUEEN VICTORIA STREET, LONDON, E.C. 7” 




































- ROPEWAYS. 


AERIAL ROPEWAYS designed and constructed 
to convey materials of every description and in any quantities. 
Suitable also for the Conveyance of Passengers, and adaptable 
where no other form of transport can be used. 





Ropeway at Clacton-on-Sea. 


BULLIVANTS’ STEEL WIRE ROPES 


For Mining, Hauling, Cranes, Lifts, 
Hoists, &c. 


-— DURABLE AND RELIABLE. —— 











WRITE FOR ILLUS. CATALOGUE 
RR. No. 3. 


72, marK LANE. BULLIVANT & CO. LTD., MILLWALL, E. 


Telephone : Telegrams : 
No. 2410 Avenue. LONDON. “‘BULLIVANTS,” London- Ropeway at Preston. 2255 
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HYDRAULIC COAL HOISTS. 
































vx. The Illustrationyshows the;most recent ‘Coal Tip supplied to the Taff Vale Rly. Co., at Penarth, thejhighest speedfand the greatest economy in water 


TANNETT WALKER & C@., Ld. 


Engineers, LL EEE Ds, ENGLAND. 


HYDRAULIC FORGING PRESSES. HYDRAULIC CAPSTANS. 


Hydraulic Overhead Travelling, Portable & Fixed Cranes. 


Hydraulic Motors. Pumping Engines, Accumulators, Hoists 
Hydraulic and Steam Hammers and other Forge Machinery. 
Tilting Furnaces, Blowing Engines and Steel Plant Machinery generally. 


CASTINGS UP TO THE LARGEST SIZES. . 


The longest Hydraulic Cylinders and Rams Cast Vertically in Deep Pits. 
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KERR STUART & CO. LD. 


1 & 2, BROAD STREET PLACE, CALIFORNIA WORKS, 
LONDON, E.C. STOKE-ON-TRENT. 
(All Communications to be addressed to London.) Telegrams—-MELISS, LONDON. 


TELEPHONE No.—Post Orrice, CENTRAL, No. 13,190. 


LOCOMOTIVES, STEAM SALOONS, WAGONS, CROSSINGS, 
TURNTABLES, & ALL RAILWAY REQUIREMENTS. 


“* 





AX 


“| E\. : 


ae oe. 




















BIRR Aias 


i 








ESTIMATES GIVEN ON APPLICATION for SPECIAL TYPES and for STANDARD LOCOMOTIVES, &c. 


A number of the latter are kept in Stock or in an advanced stage of construction. 
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REES “ROTURBO” 


PATENT 


SELF REGULATING PUMPS 


A NEW TYPE. 
CONSTANT SPEED. CONSTANT POWER. 
VARIABLE SUCTION HEAD AND VOLUME. 
HIGH AND PERMANENT EFFICIENCY. 




















“RoTURBo 














CHARACTERISTIC CURVE OF CerennS Cee oF 
REES “ROTURBO” 


ORDINARY TURBINE CENTRIFUGAL PUMP. 
as 2 a PATENT SELF REGULATING PUMP. 


POWER. 
A 
POWER. 





Vacuum 





VOLUME. 
VOLUME. 


CONSTANT SPEED, VARYING HEAD AND CAPACITY. CONSTANT SPEED, VARYING HEAD AND CAPACITY. 


For Full Description of Pumps see “The Engineer,” May 17th, 1907. 


“sour muwrscrvnens THOMAS PARKER LIMITED, 


FOR 
THE REES “ ROTURBO ” ELECTRICAL & MECHANICAL ENGINEERS, 


DEVELOPMENT SYNDICATE, LD. WOLVERHAMPTON 


| 
Telegrams—* COILS.” Telephone—34. Q497 
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London Office: 9, Victoria St., S.W. 


NMELl LA) 


& CO., LTD., 





M 


Steel Manufacturers, Shipbuilders and Engineers, 














SHEFFIELD. 
SPECIAL, i oh ino ae z 


SIEMENS, and 2 
BESSEMER, — 
SIE EX. 


TYRES Aja 
AXLES Eee 


CAMMELLS’ caicuest ctass) “‘ VICTORIA ” Brann TYRES. 
LOCOMOTIVE CRANK AXLES 


FORGED OR FINISHED—SOLID OR BUILT UP. 


classes LAMINATED 
ALL OT WAY SPIRAL ana 
oF R YOLUTE 
ann BU EEE Rs. 


TOOL STEELS for all purposes. “CYCLONE” HIGH SPEED STEEL. “HRD” 
STEEL for TURNING BRAKE-HARDENED TYRES, &c. Warranted Best 
Cast Steel FILES. LOCOMOTIVE FORGINGS and CASTINGS. HEAVY 


FORGINGS and CASTINGS of ANY description. STEEL RAILS and 
FISH PLATES, BILLETS, BLOOMS, BARS. 


SOLE LICENCEES & MANUFACTURERS in this Country of RACK RAILWAY for STEEP GRADE 
LINES, ‘‘ABT” SYSTEM. 





















































1201 





Warships of all Types. Fast Ocean Steamers. Cargo Boats. Marine Engines and 

Boilers. Crank and Straight Propeller Shafting. Armour for Ships and Armoured 

Structures of all kinds. Cammell’s Bullet-Proof Steel Protection for Guns and Torpedo- 
Boats. Projectiles of every description. 
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A MARVEL ni’ 
METALS. 


‘Silvo’ 






A NEW ALLOY MADE FROM 
METAL CHEMICALLY COM- 
BINED UNDER A SECRET 
PROCESS. 


For Sanitary and 
Water Fittings, Rail- 
way, Motor Car, and 
Work, 
Wire, 


Tramway 
Sheets, Rods, 
Solid-drawn or Brazed 
Tubes, Stay 
Rods, 

of ail kinds. 


Boiler 
and Castings 





Messrs. Kirkaldy’s test of a 
“SILVO” Tube gives a tensile 
strain of 42 tons per square 
inch, and a bursting pressure 


of 3645 lbs. per square inch. 


and other “SILVO” metals, 
made by same secret process, 
give fine results in engineering 


work of all kinds. 


“SiLVO ” 


unaffected by sea water, acids, 


is rustless, and 


&c., while its strength is greater 
than that of steel, and its polish 


like silver. 


Compare the severe tests 
applied to “SILVO” with the 
tests that are or ever have 


been made. 


Descriptive Circular Post 
Free from 


BIRMINGHAM 
FOUNDRY CO. 


London Offices: 


34, OLD BROAD ST., E.C. 


¥ Birroco, Lonpon.” 


Telegrams 
er “« DeMorIc, “seal AM.’ 







Works: 
Pritchett St., Birmingham. 


— 4797 CENTRAT sian 


' 

66 b 
SILVO” BRAND 

MANGANESE BRONZE i 

| 

| 

‘| 

wf 

@ 











FIREPROOF GLASS ince in 


CAST, ROLLED, 
CLEAR cau ED. 


(Tested by the British Fire Prevention Committee.) 


WIRE 


For Roofs and Windows in Workshops, Factories, Car Sheds 
Power Stations, Lift Doors, Sides of Lifts, Markets, 
Verandahs, &c. 


PROTECTS LIFE. PREVENTS 


RESISTS FIRE. 


ACCIDENTS. DISCLOSES INCIPIENT FIRES AND 
purctan PREVENTS THEIR EXTENSION.  grong 
PROOF. PROOF. 


Sole Manufacturers — 


PILKINGTON BROS., Ld. 


ST. HELENS, LANCASHIRE. 


Tel.: Pilkington, St. Helens *Phone: National Telephone No. 3 


Manufacturers of Polished Plate, Silvered and Bevelled Plate for 
Mirrors, SHEET and ROLLED PLATE GLASS, Figured Rolled in 
a variety of Patterns (White and Tinted). All kinds of Ornamental 
Window Glass, Brilliant Cutting, Embossing, Leaded Lights, Bent 
Glass, &c. Patent Corrugated Glass for Iron Roofs; also 


PATENT PRISMATIC ROLLED GLASS. 


ge 





mad = SSS Lee 


and 


Abo ut jin. thick. Ona 




















ANDY. HANDYSIDE & C°- L'. 


Bridges, Roofs, and Structural Steetwork. 
Britannia Works, Managing Dineetoe, 104, Queen Vicsesla S:.. 
DERBY. A. BUCHARANR, AL LCE. LONDON. 














Bridge over River Trent at Nottingham. Nil 


‘ROSS & DUNCAN, 


Whitfield Works, Govan, GLASGOW. 
MARINE ENGINEERS & BOILERMAKERS 


Bremme’s Valve Gear. On Admiralty = 
Dunean’s Propeller. 


SPRINGS 


Spring Washers, Plies & Steel. 


The Tempered Spring Co Ld 
SHEFFIELD. ~ 


RAILS! RAILS!! RAILS!!! 


ad “sEND vous ENQUIRIES GOR 
RAILS, ACCESSORIES, AND WAGONS 


~~ = » 


To 
MAEREPLI.E && GiILx.0TT, 
Iron and Steel Merchants, 
Manuf * Constr 1 Iron Works 
CORONATION BUILDINGS, ATTERCLIFFE ROAD, SHEFFIELD 
Telepbone, 1242 Teleg., ‘’ Faanic,” Sbeficid, 


719% 






































TIME RECORDERS 


Bundy, Rochester, Signature, &c 
ee Z120 


RECORDERS, Ltd., 
17 I, Queen Victoria Street, Londen, E. c; 











.. . "GIRDERS. BRIDGES. ROOFS. 


‘ g 
rae ‘ 5 ess ill 
yen ‘os er 7 Fa ed ™ 


DE BERGUE & CO. 


Limited. 


Strangeways lronworks, 


MANCHESTER. 


Punching and Shearing Machines. 
Automatic Multiple Punching Machines 
Plate Shearing Machines. 

Pneumatic Rivetting Machines. 

Air Compressors 

Radial Drills for Girder Work. 
Rivet-making Machines. 

Straightening and Bending Machines. 
Plate Edge Planing Machines. 

Plate Bending Rolls. 


E167 
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Engineering Workshop 100ft. long, 50ft. span, designed and constructed by John Lysaght, Limited 


RIDGES, GIRDERS, ROOFS, BUILDINGS. | 


Chief Offices—ST. VINCENT’S IRONWORKS. BRISTOL. 1700 London Office—36, GRACECHURCH ST., E.C. 


= 


























ELECTRICALLY DRIVEN 


AIR COMPRESS 


PORTABLE . . . - <e 


“IN-BYE” 


MACHINES FOR COLLIERY WORK, 
AS SHOWN BY ILLUSTRATION. 





Way, 







COMPRESSORS & VACUUM PUMPS 423 
FOR ANY SERVICE. q 





REAVELL & 


“A” Department, Ran elagh Works, IPSWA1CH 


Telegrams REAVELL, IPSWICH. : Foi x1918; Telephone—Ne. 2 12 
é.3 13 es % 53 ¢ ‘ * Ad . 7 . . ‘ f e¢ 7 q% 2 > 
AWARDED GOLD MEDAL AT LIEGE EXHIBITION, 1905. 
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B ROADBENT’S 


Electric Overhead Cranes, 

Electric Jib Cranes, 
Electric Capstans, : 

Electric Winches & Hauling Gear, 
















Telegrams: BROADBENT, HUDDERSFIELD. Telephones: Nos. 102 & 1001, HUDDERSFIELD 




















SEND FOR OUR NEW SIXTY-PAGE CATALOGUE. 


THOMAS BROADBENT & SONS, LTD.,| 


Central Iron Works, 
HUDDERSFIELD. | 











LONDON OFFICE: SUFFOLK HOUSE, LAURENCE POUNTNEY HILL, E.C. Telegrams: Sypxonis," London. 
GLASGOW OFFICE: 74, YORK STREET, GLASGOW. ra TarGcEet, Glasgow. 
NEWCASTLE OFFICE: 13, MOSLEY STREET; NEWGASTLE-ON-TYNE. mo Cranes, Newcastle-on-Tyne. 


aa eee aiid _ B25 















see Somers 
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THE ENGINEER’S TYPEWRITER 


The Special Model 


OLIVER 


Typewriter 


WRITES NINETY-SIX CHARACTERS. 








@ Twelve more than the Number usually given on the Keyboard 
of any other Machine. 


Built expressly for Engineers and others 
who have use for a large number of 
fractions, in addition to all the characters 


employed for general purposes. 


WRITING. HEAVY MANIFOLDING. 
DURABILITY. 


VISIBLE 


Send for Special Catalogue. ———— 


OLIVER TYPEWRITER CO., Lo. 


75, QUEEN VICTORIA STREET, 
LONDON, E.C. 





7283 
Branches at Paris, Birmingham, Bristol, Glasgow, 


Hull, Leeds, Liverpool, Newcastle, &c. 















—| 





Made in 

all sizes up to 
2iin. capacity 
for 
continuous & 
alte: nating 
curren s. 






Drill, 






gin capacity, 






weighs I4lbs. 
















Large 
Stocks. 


Completely 
encased, 







therefore 
specially Write for 
suited for List Bi4a. 






outdoor work 















J. E. Reinecker, Chemnitz-Gablenz 


MANUFACTURER OF 


MACHINE & HAND TOOLS 


Of Improved Design and Highest-class Workmanship for MACHINE MANUFACTURERS. 


PARIS, 1900, GRAND PRIX. 





39iin. Ring Grinder with Magnetic Chuck. 
Specialities ee LATHES FOR FORMED CUTTERS. © 


PLANT for CUTTING RACKS, SPUR, BEVEL, SPIRAL & WORM GEARS. 





Catalogues free on application with Trade Card. Sole Agents for the United Kingdom—  Y592 


PFEIL & CO., 145-9, St. Jolin Street, Clerkenwell, London, B.C. 





' - “\ Telegrabhic Adaress—PFEIL, LONDON, Tele Nos. 623 and 626 HOLBORN, 





ADJUSTABLE 


DRAWING TABLES. 








DOUBLE ELEPHANT, 42in. x 29in 
£6:7: 6. 
HAMBURG, 60in. x 40in. 

















NETT. 
15% Discount. 


“PLUPERFECT” TYPE - 
“PERFECT” TYPE -— - 


‘‘Tf I had to make the Laws I would enact that every draughtsman should be 
provided with a Vertical Table. Draughtsmen become insane, and the doctors say it 
is due to excessive fatigue of the brain in calculation, &c., but | KNOW it is due to 


stooping over the drawing board.” 
—From “ Remarkable Experience of DeSigner Smith.’’ 


B. J. HALL & CO,, Ltd., 


39, VICTORIA STREET, LONDON, S.W. 2x 
$2; Paradisd Street, BIRMINGHAM) 





‘ INSPECT; LONDON:” 
‘Prows—i8b WERT. . 
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CONDENSING 
EQUIPMENTS. 





Surface or Jet 


High 


Condensers. 
Vacuum $4 
ae = s 
Steam or 


Ordinary 


Electrically-driven 


Types. 


Pumps. 





Surface Condensers and Three-throw Pumps for Export. 
Please Send for Particulars— 


Cole, Marchent and Morley, tta., 


ENGINE BUILDERS, 


TELEPHONE—690. 
TeLecRamMs—COLE, BRADFORD. BRADI OR D. 7261 


~ CAMPBELL” OIL ENGINE 


>» AIR COMPRESSORS. 


The Illustration shows— 
AN OIL ENGINE DIRECT COUPLED 
TO A DOUBLE-ACTING AIR COM- 
PRESSOR, fitted with PNEUMATIC 
GOVERNOR, 























THESE COMBINED PLANTS ARE 
EXTc -SIVELY USED 
FOR FOG SIGNAL STATIONS, 
AIR LIF® PUMPS, 
SALVAGE OPERATIONS, 
PNEUMATIC TOOLS, &c. 





“CAMPBELL” OIL ENGINES, 
2 to 150 B.H.P. 





“CAMPBELL” SUCTION CAS 
PLANTS. 





“CAMPBELL” GAS ENCINES, 
4 to 750 B.H.P. 





ae 


se el 


THE CAMPBELL GAS ENGIN E CO., Ltd., Halifax, England. 


London’ Office—114, TOOLEY ST., S.E: Glasgow Office—124, EATH ST.° | Q308 
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“SENTINEL” 22. 


AIR COMPRESSORS. 


(Belt, Steam, Motor, and Gas Engine-Driven.) 





Photo of PORTABLE MOTOR-DRIVEN AIR COMPRESSOR supplied to the Fairfield Shipbuilding and Engineering Co., 
Ltd., Govan, for use in Shipyard Slips. 


The above Plant, being enclosed, is protected from possibility of damage 
or unfitness for use through bad weather. It is of very strong construction, 
and will stand robust handling. The ease with which it can be transported 


from place to place makes it an eminently suitable plant for yard and slip use. 


ALLEY & MACLELLAN, 


Q576 LTD., 


SENTINEL WORKS, GLASGOW. 
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Epaser & Chalmers 


Limited. 


MINING MACHINERY. 
WATER JACKET FURNACES 


for Copper, Lead, and Nickel Ores, 
and Tin Slags. 


REVERBERATORY 
FURNACES 


for Roasting, Smelting, and Refining. 


CONVERTORS 


for Besseverizing Copper and Nickel Ores. 


Head Office— 
3, LONDON WALL BUILDINGS, 
LONDON, E.C. 


Telegraphic Address: Vanner, LONDON 


CLIFTON & WADDELL, 


Metal Sawing Specialists, 
JOHNSTONE, nr. GLASGOW. 


Work of any 
length can be 
sawn off. 
80in. machine 
dees the 
work of a 
dozen 
hack saws. 








Z262 






















SPECIALITY— 


Patent BAND SAWING MACHINES 


Q209 





Patent Circular $ 4 
of all kinds for Cutting Iron and Stcel 





CORRUGATED 


FURNACE BARS 


For Land and Marine Boilers. 





These Bars are made with the surface 
specially hardened, and cannot fuse or burn 
at the edges. The design of the Bar ensures 
air space, giving thorough consumption of fuel. 


—* 


hurnace Bars with Special Chilled Face. 
Double the Life of Ordinary Bars. 








Manufacturers of 


CHILLED IRON CASTINGS 


for all purposes. sM53 





MILLER & CO., LD. 
London Road Foundry, EDINBURGH. 





If you want very best Results from your 
Fuel or from your Boilers, try 
NEIL’S (Patent 


ROCKING FIREBARS. 
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Most suiasdatel al all a for 
BURNING CHEAP FUEL 


and the most ext vely adopted. -sm39 


JAMES NEIL, 101, St. Vineent St., Glasgow 
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F1635 


[Vertical Log Band Saw, Type DI. 


THOS. ROBINSON & SON, Ltd., ROCHDALE 


H. W. WARD & CO., sz BIRMINGHAM. 


MILLING 
MACHINES. 


PLAIN & UNIVERSAL. 
HORIZONTAL & VERTICAL. 
LINCOLN TYPE. 
THREAD MILLERS. 


FROM STOCK 


AND 


FOR EARLY DELIVERY. 


Q327 

















No. 12 PLAIN MILLING MACHINE. 
24in. x 6}in. x 15in. Photo. No. 804. 


THE MOTHERWELL BRIDGE CO.,, Lo. 


Telegraphic Address—BRIDGE.” MOTHERWELL, N.B. National Telephone—No. 40 








DOCK GATES 


AND SIMILAR 


STRUCTURAL WORK. 


BRIDGES, ROOFS, 


PIERS, TANKS. 











HYDRAULIC PRESSED FLOORING a SPECIALITY 
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"ee | WELLS “nse F ILTERS 
GLASGOW. 6 WASTE OIL” 


MAKERS OF :— 
Sugar-boiling & Refining, Distillery & Brewery Plant 
Multiple ne tors and Vacuum Pans 
or all Pu 


rposen. 
Vacuum Stills. Continuous-working Steam Stills. 


Chemical Plant, 
comprising : ~ 


Glycerine 
Evaporators and 
Refining Plant 


Extractors. 
Autoclaves. 
Converters, 
Saturatois. 
Condensers 
Refrigerators. 
Heating and 
Cooling Coils. 





i. Imperial ” Drying Machines for Brewers’ and Distillers 
Grains, Dreg aod Sediment. 
Manufactured Copper and Brass work of every 
descripti n. 
Brass and Gun-r atal Castings. 


READER 
HIGH 
SPEED 
ENGINES. 


E. READER é& SONS, Ld., 
NOTTINGHAM, and 
5, New London Street, B.C. 


POP 


SAFETY 


AND 


WATER 
RELIEF 


Valves. 


No. 16 as illustrated 
for 
MARINE PURPOSES. 


Special VALVES for MOTOR CARS 


Send for our List 9A, post free. 


ASHTON VALVE CO. 


(HOBDELL, WAY & OO., KD.) 
63, Crutched Friars, LONDON, EC. 


CONSOLIDATED, BRAKE and ENGINEERING 


co NY, LIMITED, 
5 Monee gots eva. LONDON, E.C. 


MANUFACTURERS 0) 


Standard Automatic Vacuum Brake 
Rapid d Acting Service and Emergency Aocelerators. 


last and_next iasue. 
Teleg —* eae frondon ‘Telephone No.—2M0 London Wall 
JENS ORTEN-BOVING, 
72, Victoria Street, WESTMINGTER, 8.W. 
Sole Representative for - - 


ESCHER, WYSS & CO., LD. 


ee ee 
WATER Pd ge AM TURBINES, 
AL PUMPS, &c. 


See Tinstrated Advertieament each month. 


sm44 





eae 





Q565 


























Z229 









STEAM TUCS& LAUNCHES 


STONY STRATFORD 
ROBRIDCE S* WESTMINSTER 








SRHODES” 


FOR 
HIGH-CLASS 


POWER PRESSES 
HIGH-SPEED SHEARS 


J. RHODES & SONS, Ltd. 


WAKEFIELD, ENG. Qsee 


BRUCE & STILL, LTD, 
49, a Street, tg tse 
tional Engineers and Contractors 

isitieenmealiali ere Pian 3 Girders, and 


Contractors to H.M. Government. Q501 
See our illustrated advertisement previous and next week 




























FITTED WITH “SIGHT-FEED” SYPHONS. 

SUPPLIED TO THE PRINCIPAL GOVERNMENTS FOR 

THE NAVY, DOCKYARDS, &c., AND TO THE LEADING 

ELECTRIC LIGHT INSTALLATIONS, ENGINEERING WORKS, 
GAS ENGINE MAKERS, PRINTERS, &c. &c. 


WR €ZOOO Wil. 


Money Savers to any Users of Machinery. 


Pay first cost in a short time, as Dirtied Oil, which has hitherto 
been thrown away, can be filtered and used again and again. 
Write for List of Testimonials and samples of work done by the Filter. 


No. 1. For users having only a small quantity of oil 



































PEt eret Ft 3 
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aL FIRS~ FILTERING PAD. to treat (no syphon), 17in. x yin. ... 35/- 
No. 2. Two top chambers hold about 3 gallons oil, 
22in. x 10in. 50/- 
No. 3. Two top Fl hold about 6 gallons oil, 
Q7in. x 12in. 70/- 
No. 4. Two top chambers hold about 12 gallons oil, 
36in. x 16in. 110/=- 
No. 5. Two top chambers hold about 24 gallons oil, 
= 43in. x 23in. 189/- 
© No. 6. Very powerful Filter fitted with steam Coil 
for ane —_ — of oil, 54in. x 
30in. + + BBG /= 


Capable of dealing with some 250 to 500 Gallons Oil per week. 
LARGER SIZES MADE TO ORDER. 


A. C. WELLS & CO, "ttt LONDON. 
























WELLS PaTenT WASTE IL” FILTER. 








MAKERS oF | CONSTRUCTIONAL Sis" VV To) - 37 l  Caenh a=) -9-4) Lodo ee 


Yu fl Y; 
rons OR 


er — ENGINEERING SHOP MANUPACTURED & “S Enecren 5 BY 


% : A.B J. oa 4 E\! al Al Z 
cF¥ BUILDINGS FoR aL & IRON OF 
1 SHIPMENT AND STEEL % IRON BUILDINGS For %* 
@ RE-ERECTION ABROAD ENGINEERING & INDUSTRIAL WORKS. >: 
| >A SPECIALITY. - ROOF TRUSSES. STANCHEONS & RIVETTED GIRDER WORK. jim 


LONDON: 1 49 CANNON ! CLYDESDALE IRON WORKS ned Bere) ',/ ' 


Seek 1. EC.) ah ON at oe 























—s* 


STEAM CRANES Overhead Electric Cranes 


= ee 




















!” HENRY J. COLES, | 


DERBY Y465 





LONDON CRANE WORKS, 














R. & W. HAWTHORN, LESLIE & CO., LTD. 


Locomotives 


Of every description for Home and Foreign 
Railways. 


Tank Engines & Combined Cranes 
and Locomotives 
Always in Stock and in Progress. 


Collieries, ironworks, Railway Depots, Branch 
Lines, Contractors, &c. 





Tel. Ad.—LOCOMOTIVE, NEWOASTLE-ON-TYNE 
ESTABLISHED 1817. 800 


NEWCASTLE-ON-TYNE 


Marine Engineers and Shipbuilders. 
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CROSSLEY BROS., ww. 
. ‘~% } 
> of kee: ee a j f) 
Sr _ <a : 
PATENT 4-CYL. INVERTED VERTICAL GAS ENGINES, FROM 110 TO 350 B.H.P. 
Engines of all sizes tor Gas, Petrol, Oil, and Alcohol, for land and marine purposes, 
in stock or in progress. L501 
GAS PLANTS FOR BITUMINOUS COAL, COKE, OR ANTHRACITE. 
OPENSHAWY,. MANCHESTER. 
ee OE MeN RG 4 a J 

















Culver St. Engineering Works, 


A. G. MUMFORD, Lo..." 


“ Faborite” DONKEY PUMPS Also PATENT .. . 
Foran geen Duplex 


: ) VERY ~ fea Pumps 


Vertical and Horizontal Types, 


(z,, 


oe 














with Patent 
Automatic Feed Regulators, as 


supplied to Admiralty 





Full Particulars and Lists on 






































Well Finished. 
5 application. 
MADE SINGLE AND DOUBLE-ACTING. 
SINGLE-ACTING. DOUBLE AOTION. 
Sizes. | - Sizes. _ 
No. 0. No. 1. | No. 2 No. 3. No. 4. No. 5. No. 6. | No. 7. No. 3. | No. 4 No. 5. No. 6. No. 7. No. 8. 
> ee > | ance 

Diameter of Ram __..| 1 1 ly | 2 Ls i | | 4 Diameter of Ram _.. 1 a 8 384 5 
Diameter of Oylinder| 2 ets sf | a at | 4 li ar Diameter of Cylinder ? | 8 | 4 5h 6 7 
Length of Stroke ..| 2 2 SPL ae eee a oe ee Length of Stroke .. Mee gaye 6 6 6 
Gallons per hour ..| 90 190 ©636| 210~=Ss || 440 «-«|:SsC@60 1000 ~=—s| 1080S || _:«1280 Gallons per hour ..| 420 800 1250 1820 2160 4000 
N.H.P. of Boiler <:| 4 s is te 8 | 7 72 | 80 N.H.P. of Boiler ..| 32 | 70 | 90 120 150 250 

ZZ | | | i 

01506 
Agents for Scotland: A. & J. MeCULLOCH, 58, Renfield St., Glasgow. 


London Offiee & Depot: Care of PRICE & BELSHAM, 52, Queen Victoria St. 
Agents for Cardiff: JOSEPH ROSE & CO., Royal Stuart Buildings, James Stneet Docks. 
Agent for Sunderland & District: J. W. DONOVAN, 8, Norfolk St., Sunderland. Agents for Hull: W. H. BRODRICK & CO., 87, Wellington St. 
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MAGDEBURG-BUCKAU. 


GRUSHING MACHINERY 

















Ball Mills for dry and wet Giratory Crushers. 
crushing. Grinding Mills (stones). 

Bone Crushers. Reform Mills. 

Clay Roller Mills. Roller Mills. 

Coke Crushers. Screw Mills. 

Cone Mills. Stamp Batteries. 

Disintegrators. Storie Breakers. 

Edge Runners. Tube Mills for dry and wet 

Excelsior Mills. crushing. 


KNEADING AND MIXING MAGHINERY. 


d Belt Conveyors, Brick Elevators, Bucket Elevators, Feeding Apparatus, Magnetic 
tetas! oy = ite Separators, Screens, Sieves, Sizing Drums, Worm Conveyors, &c. 


Complete Installations of Machinery 


FOR 


(The Firm has supplied more than 4OQO Cement Works with [lachinery). 


COMPLETE MACHINERY 


FOR 
Bone Black Factories, 
Coal Pulverising Plant, 
Colour Mills, 
Emery Factories, 
Enamel Mills, 
Fire Brick Factories, i 
Glass Works, 
Manure Factories, 
Phosphate and Thomas Slag Mills. 


MINING MACHINERY = 


Crushing, Amalgamating, Concentrating, Cyanide, and other Leaching Plant. 


Metallurgical and Electro-metallurgical Plant. ? 
Large Testing Station for Crushing and Ore Treatment at the Works. a 


Complete Installations of Machinery for Cable Works, India-rubber, Gutta-Percha, 
Celluloid, and Linoleum Factories, &c. 


Agents: 
Great Britain and Ireland: WL. STAMM, 25, College Hill, Cannon Street, LONDON, E.C. 


Canada: JAS. W. PYKE, Merchants’ Bank Bldgs., MONTREAL. Australia: NOYES BROS., 109, Pitt Street, SYDNEY; 15, 


United States: THOS. PROSSER & SON, 15, Gold Street, NEW Queen Street, MELBOURNE; G.o.P. 153, PERTH; 
YORK. DUNEDIN, N.Z. dae 


Mexico: PABLO BERGNER, S.e.C., Apartado 549, MEXICO, City. Rhodesia: STOCKER & CO., Ltd., SALISBURY (Rhod.). 
Transvaal. UNITED ENGINEERING CO., Ltd., P.O. Box 1082, JOHANNESBURG. 
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‘THIS COST REDUCER 


HAS BEEN AWARDED THE 


GOLD MEDAL 


AT THE 


NEW ZEALAND INTERNATIONAL EXHIBITION. 














THE AWARDS FROM USERS ARE 
CONSTANT REPEAT ORDERS 


Made in 3ft. 6in. and 4ft. sizes, both suitable for rapid and accurate Drilling, 
Ta mei g, Studding, ~ EVERY MACHINE GUARANTEED. 


DURABLE. ACCURATE. LABOUR-SAVING. acy cad QUOTE YOU. 


N.B.-WE SPECIALISE ON RADIALS. 


P PWM. Asgui ITH, bo, HALIFAX, ENG. 


Telegrams—Drill, Halifax. Codes—A B C (5th Edition), Iiebers. 











a : : @ 


or CRANES) 


Electric, Steam, Hydraulic, Hand 


WINDING & HAULING 


ENGINES. 
\_ALEX. CHAPLIN & CQ., Govan, GLASGOW. aol EE TET. 


un “A mS Gwe 
a ¥ an Ta 


“1 aLLe FNS 


‘WHEELS & AXLES 


FOR ALL TYPES OF 


LOCOMOTIVES, CARRIAGES, 
WAGONS and TRAMCARS, 


TO ANY SPECIFICATION. 


JOHN BAKER & CO. ... LTD. 


ROTHERHAM. 


LONDON OFFICE: 8, Laurence Pountney Hill, B.C.  Tolophone 550 Bank zis 










































































JUNE 28, 1907 THE ENGINEER XXvil 

















| LOGE. = r + Brooke's Patent “High Velocity” 
UDW. LD. Feed Water Heaters. 


Farringdon Rd. (Opp. 107), LONDON, E.C. 
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In feed water heating, the saving Up to a Point is proportionate 
to the increase of temperature added, 


Sole 
pores Se NORTON CYLINDRICAL GRINDERS but beyond that point, as in heating by live steam, the increase 


in economy and boiler efficiency is in a much more rapid ratio as 
the temperature of the feed approximates tu that of the boiler 
itself. 
Brooke’s Patent “High Velocity” Live Steam Heaters give the nearest 
TWENTY-FIVE YEARS AGO possible approach to this condition, thereby achieving a great in- 
crease in steaming capacity, economy, and general efficiency. 
we started making Steam-Steering The Illustration shows a Two-stage Heater in which the Feed Water, heated 
Apparatus. We've built over 700 Steam- to 200 deg. Fah. by Exhaust Steam in the first heater, is passed to the second, 
Steering Gears since. “The Pepper” and there heated by live steam to practically boiler temperature. 
Steam-Steering Gear is the result of all 
our experience—a!l our skill—all our 


ae HOLDEN & BROOKE, Limited, 


Catalogue, fully illustrated, with 
prices, will be sent on request. 


Robert Roger & Co., Ltd., Engineers, Stockton-on-Tees. Sirius Works, West Gorton, M A NCH ESTE R. oie 














For full particulars see List 102. 





























For Really Up-to-Date 


SURVEYING 
INSTRUMENTS 


W. F. STANLEY & CO., Ltd., .. 


286, High Holborn, LONDON, W.c. 


STEAM LAUNDRIES 


(institution and Pubife) 
EQUIPPED WITH 


MODERN MACHINERY 
D. & J. TULLIS 


LIMITED, 
CLYDEBANK, N.B. 


London Cffiee and Showroom— 


1, Southwark Bridge Buildings, 8.E. 


Indian Agents—Burn and Co., Ltd., Howrah. 
Qile 


DRAWING MATERIALS. 







EDWARD MERCER 
Hollins Ironworks, Hollinwood, near Manchester. 

Speciality: 
BRIGHT SHAPED 


HEXAGON NUTS 


Which for high quahty, 
finish, and lowness of price 
sreunequalled. Guaranteed | 
accurate to Whitworth’s 
Staaidard. Prices and sam- 





NOT A MAGNETO. 








THE LODGE 
IGNITION. 


FOR GAS ANC 
OIL ENGINES. 















ples on application. As _ 
plied to Government. W 


HARRISON STEERING CEAR. 


Cheapest and Best. 
TURNBULL’S SAFETY STOP, CHECK 
SLUICE & yy ce nahin VALVES. 

Send for Valve Sh: 


ALEX. TURNBULL & Co.,L Ld., d,Bishopbriggs 


‘* VALVE,’ ears. = " SYRERINO, om... 


















THIS 18 A LODGE IGNITER. 
Invented by SIR OLIVER LODGE. 


A high-tension jump spark system of ignition. 
Unaffected by soot, oil, or moisture. 
No mechanical break used in the cylinder. 
Timing perfectly accurate and easily adjustable for every speed. 
A fat, white-hot, banging spark. (Will pass under water.) 
Sparking Plugs néver require cleaning or drying: 
Starting troubles absolutely overcome. 
No complicated trip gear and tappet rods Silent running. 
Time of ignition once set can never wear late. 
Single high- -tension cubes. 
Sparks may be obtained simul iy at opposite sides of cylinder. 
Simplest and pony ignition known, requires least attention. 
Used on the largest British gas engines. 



































































DAVI ES & METCALF | Apply ... Telegrams—“ IGNITER, BIRMINGHAM.” 
L 0 D C e a 4 0 S & 60 14, NEW : j A Photo Processes. Drawing & Tracing Papers 
MANCHESTER. LIMITED, STREET 5 K M N C ¥ M Pr ” 
5 +4 ’ = ARC”? TRACING CLOTH. 
I NJIECTOR Ss , Orawing Instruments. Surveying Instruments 
ait; ieee. ome | SPECIFY “LODGE IGNITION” FOR YOUR NEW ENGINE. J. HALDEN & Cc, La. 
8, Albert Sq., Manchester ; 8-9,Gt. Chapel St., + re 8.W 


Illustrated Advertisement last and next week. 











EAST FERRY ROAD 
ENGINEERING WORKS 6O., 


MILLWALL, LONDON, E. 


WHEELER CONDENSER & ENGINEERING C° 


2 & 3, Norfolk St. (Strand), LONDON, W.C. 


CONDENSING PLANTS, se, a, &. 






















ll Sipe PATENT PNEUMATIC © /,\ 
GRAIN ELRVATORS. [i= 


Stanparo Stee. Works, 


Philadelphia, Pa., U.S.A. 


Tires. Steel Tired Wheels. 


SOLID FORGED 


ROLLED WHEELS |w 44,0 FO EON Se ne eae 


MAKERS OF THE MOST MODERN MACHINES FOR 


CRANES. oO 


Duckham’s Patent Suspended Crane Weighme 
Machines. B8 
Makers of RIGG’S PATENT COAL TIPPLERS. 














ae | San mam ou 
Springs. TAPING WINDING 
COMPOUNDING LAPPING 
a Soe — RUBBER, SILK, & COTTON COVERING.’ 








All our Cables are now made to the Standards of Lad Cable a 


SANDERS & CO., 110, Canno . 
m Street, Londen, EC : ‘Association, of which we are Members 
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MERRYWEATHERS’ SEA-GOING FIRE & SALVAGE TUGS for Mexican Government. 


MERRY WEATHER & SONS, Ltd., Greenwich, LONDON. 

















MERRYWEATHER , LONDON. 





- - 


Length, 100ft. B.P. Beam, 17ft. Draught, 8ft. Speed, 12 knots. Pumping Lonpnetey 8 for ore duty, 2000 gallons ner minute; for Salvage, 500 tons per hour. Triple-Expansion Surface 
a Propettiog Engines, with Independent Surface Condensing Plant Boiler for constant duty. Qui steaming Boiler for Emergencies. Electric Light fartaliation | wan 
3,000 C.P. Projector on Navigation Bridge. BOATS ON SIMILAR LINES DESIGNED AND BUILT TO SUIT SPECIAL REQUIREMENTS. Ask for Catalogue No. 588 L.E. 


THE CLAY CROSS CO. 


Manuracturers of Pig Iron, Gas and Water Pipes, Fuel Economisers, Tanks, Columas, Stanchions, and Oastings for Gaé, 
Water, and Sewerage Works, Colliieries, Engines, Pumps, &G. 


clay éross, nr Chesterneia UONDON OFFICE: 19, EASTCHEAP, E.G. sucxsox, tilivenoss. ois 


CUNDALL’S SUCTION GAS ENGINE 


GAS PRODUCER 
PLANT. 


50 H.P. costs under dd. per hour. Larger and Smaller 
Engines at the same rate. 





a 














SIZES-13 H.P. to 300 H.P. 


“Cundall ” Patent Oil Engine, 


The Most Popular Oil Engine, in use in 
all Countries. 





CUNDALL, SONS & CO,, 


Limited, 


SHIPLEY, YORKS. 
Telegrame—Ovxvat, Surrey. LOndon Office & Showrooms: 20 & 22, ST. BRIDE STREET, EC. Seas a 


REFRIGERATING MACHINERY 


ON THE 


AMMONIA, CARBONIC, & COMPRESSED AIR SYSTEMS. 


Adopted by all the Leading Shipowners and Meat Companies in the World. 
ICE PLANTS UP TO 200 TONS CAPACITY. 


THE HAS FOUNDRY & ENGINEERING CO., LD. 


UNION FOUNDRY, OERBY. Lonion Qffice: 175-177, Salishury Houses, London Wall,\ W.C. U187 























* 
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LATEST AWARD: MILAN INTERNATIONAL EXHIBITION, 1906, BRITISH SECTION, 2 CRAND PRIX. 


TELEPHONE N& 
614 BANK .§ 
631 ” 

ae. * 












TELEGRAMS$CABLES 
PUMPING LONDON 















operafion,. 
In beauly 
of design, 
In correctness 





WRITE — 
for our Special 


| GENERAL CATALOGUE 


sh Illustrated 











Our latest Improved DUPLEX BuILER FEED PUMP successfully 
handles the higher pressures demanded by modern practice. 


rar W Nat!) f be The water end is constructed for working pressures up to 








ORT! -WITH-WHICH-IS-INCORPORATED-THE-EUROPEAN-BUSINESS.-OF- 


THE BLAKE & KNOWLES STEAM PUMP WORKS 
1535 QUEEN VICTORIA S7 LONDON E£.C. 


°xcelled: 200 Ibs. per square inch, and is tested up to 400 Ibs. 
Co. LTD. 
9 








Y1026 








PAXMAN PATENT 


GAS ENGINES and GAS PRODUCERS 


VERY LITTLE 
ATTENTION NEEDED. 


STOKING BEING 
REQUIRED ONLY ONCE 
IN EVERY 
THREE to FOUR HOURS. 





CHEAPEST FORM OF 
[POWER OBTAINABLE. 


ANY KIND OF 
ANTHRACITE COAL OR 
COKE CAN BE 
USED. 








ENGINES FITTED WITH 
ELECTRIC IGNITION 


AND 


Ss ae PAXMAN’S PATENT 
VARIABLE 


NO DANGER. ’ “ PAXMAN” GAS ENGINE AND SUCTION GAS PRODUCER. TIMING GEAR. 


DAVEY. PAXMAN & CO. L? 


COLGHESTER, Enctanp. 


One 
Telegraphic and Cable Address—‘*‘ PAXMAN, COLCHESTER.” London Office: .78, QUEEN VICTORIA STREET, E.C, 





NO GAS STORAGE. 
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PETROL 













Delivery Pumping. 
Electric Lighting. 
Chaff Cutting. 


Dairy Work. 


from 
Stock. 


COMPACT DESIGN FOR PORTABLE PLANTS. 


WRITE FOR CATALOGUE. 5-6 B.H.P. FIELDING PETROL MOTOR. 
OR 4-5 B.H.P. FIELDING PARAFFIN MOTOR 


FIELDING & PLATT, cisuccs 


R. HONT & CO., LTD. 


PLUMMER BLOCKS. 























The Large demand for these articles has induced us to put down special plant for their manufacture, by means of which we are enabled to offer Plummer Blocks 
of a superior quality, at prices that will compare favourably with any house in the trade. 





Hah 


“Octagon ’’ Series. Light Series. Medium Series. 
CHEAP WELL-MADE PLUMMER BLOCK. Length of Brasses equal to 14 Diameters. Length of Brasses 14 Diameters plus § inch. 


Specially recommended for general use, strong, useful, and effective. 





Planed on Sole, Bored, Faced, and fitted with Top and Bott 
Length of Brasses equal to 14 Diameters. tas PY 3 Cini ia a Planed on Sole, Bored, Faced, and fitted with Top and Bottom 
NOT planed on Sole. ; Brasses. 
a) a 3 ¢ 9393 3 ¢ Sizeof Boreins.1 13 14 12 2 2} 24 22 3 4} 34 4 : ‘ ; P 
Sizeof Boreins. 1 13 14 13 2 2% 24 2% 3 34 3h 4 Sean P A sel 3 sence ae = - Sizeofboreins. 1 13 14 1 2 23 24 23 3 34 3h 4 
rin 9IC ¢ OQ Al f - Bet | - Ss ) /6 21/- id = 
Price each - 2/9 3/3 3/9 4/9 6/- 8/- 10/6 13/6 16/- 20/- 24/- 34/- |- 3/6°4/6 5/6 7/- 9/- 11/6 14/6 17/6 21/- 26/- 36/ Price each - 3/6 4/6 5/67/-9/- 11/6 14/6 17/6 22/6 28/- 37/- 48/- 
all Se i meena fe cee eae Soe This series can be sgyted in cighthe up to -, viz.—jin. 2/9, Intermediate sizes, above 2in. same price as next size larger, plus 
not be sent unless specially ordered. din. 2/9, 1}in. 3/8, lgin. 4/-, gin. §/-, ljin. 6/3 cach, 10 per cent. Below 2in. in Light Series only. 





Heavy Plummer Blocks with Bearings two diameters long, High-class Engineers’ Piummer Blocks, Self-Oiling Plummer Blocks, Plummer Blocks with Oil 
Catchers, Plummer Blocks with Babhitts’ Metal Bearings, Plummer Blocks with Phosphor Bronze Bearings, Angle Plummer Blocks, Plummer Blocks 
with Fixed Cast Iron Bearings, Plummer Blocks with Swivel Cast Iron Bearings, Plummer Blocks with Swivel Brass Bearings. 





Write for full and Complete Catalogue. 7184 


“ATLAS WORKS,” EARLS COLNE, ESSEX. 
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WH. ALLEN, SON & CO. 


LIMITED. 


QUEEN’S aemieaan WORKS, BEDFORD, 
Queen Anne’s Chambers, WESTMINSTER, S.W. 


Telegraphic Address PUMP, BEDFORD. 











Telephone-No. 1, BEDFORD 





Manufacturers of 


HIGH-SPEED FORCED LUBRICATION ENCLOSED 


ENGINES & DYNAMOS 


SUITABLE FOR 


Electric Light, Power, Mill, 


AND 


Traction Work. 










AND TRIPLE-EXPANSION TYPE. 





COMPLETE 


CENTRAL STATION, 
POWER ff 


TRANSMISSION 
PLANTS 


CARRIED OUT. 


Output 100 kw. pleat: Engine and Continuous Current Dynamo. 





Supplied to 
Corporation and Municipal Authorities, Electric Light Companies, 
Shipyards, Mills, Mines, Collieries, for all Purposes. 





STEAM, MOTOR, or BELT DRIVEN 


_ Centrifugal Pumping Plants 


OF ANY SIZE. 





Output 20 kw. Single ilies aha Engine a STEAM & MOTOR DRIVEN 3 


Continuous Current Dynamo. 


SURFACE AND JET CONDENSING PLANTS. 


Complete Estimates and Tenders will be submitted on receipt of particulars and requirements. 


Standard Engines kept in Stock. 


IRISH INTERNATIONAL EXHIBITION, See our STAND, No. 518 in the Palaze of Mechanical Arts. 
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R. HUDSON ny 


GILDERSOME FOUNDR 


# NEAR LEEDS. 
London Offices : 5; FOUNDRY, GILDERSOME. 14 LEEDS. 


NEW BROAD STREET, E.C. INGENIOSO, LONDON. 5533 P.O. CENTRAL. 


PORTABLE RAILWAYS STEEL TIPPING WAGONS 


No223 








Steel Sleepers All weights of rail 
sae ‘ from 9 lbs. per No 168 


No 167 Portable Railways. yard upwards. 






























































LS 
| | | |e 
aos ni 


| 4 
i¢lbs per yard “te per yard 


STEEL TROUGH OR CORRUGATED SLEEPER, WITH BOLTED CLIPS. 




































































. 
v's PATEN 
p oR ACRSOME FOUNDRY 


NE LEEDS 





No. E. 11—Right and Left-hand Three-way - 

Steel Point and Crossing. No. E 59. —Patent ‘Double Side Tip Wagon. 

To work with oruimary Railway Wagons made 
toany size, Can be tipped by one man. 





RHUDSON 
MAKER 
GILDERSOME, 
FOUNDRY 
N* LEEDS 







No. E. 96—Patent Double Centre Steel 
Side Tip Wagon (Diamond Fields Pattern), 
with jockey for wire rope haulage. 





No. E. 22—Two Tons Steel Plate Bogie. 

“ Practically Indestructible.” Always in 

Stock. Platform about 5é6in. long by 30in. 

wide. Height 23in. Weight about 4 cwts. 
18in. Steel Wheels. 





No. E. 76—Hand Trolley, made to carry 
any weight, or to suit any rail gauge, 





No. E. 101—Steel Plate Colliery Truck. 


No. E. 50—Patent Double Centre Uni- 
versal Tip Wagon, tipping either End- 
» ways or Sideways at will. 

4 





No. E. 162—Patent Steel Double Side 
Tip Wagon, with screw brake and plat- 





No. E. 97—Steel Side and End Tip 
Wagon, with Flapping Door (for hand use). 
R.KUOSON 
CIMDERSOME = FOUNDRY 












No. E 15—Steel Cage. 
With Safety Grippers QS 
and Fallers complete. 

“A GREAT SUCCESS.” 5ft. x 5ft. HEARTH, DOUBLE HEARTH, 3ift. x 4ft. HEARTH, 

nec ence md about 16} cwts, about 18} cwts. about 10} cwts. 


@WHEEL 
OKE ow 


No. E. 133—Crane Brick Box to fit on No. E. 171—Coke-charging Bar ow, 


No. E. 60—Bogie W. with Swivel wi 
standard side tip wagon underframe. with end door. e! “3 ks, a 5 106 Steal Hopper —_—* 


‘Fork, for carrying long baul sliding door worked by lever. 








BLAST MAIN 





No. E. 16—Patent Steel Barrows. Practically Indestructible. No. E. 122—Portable Iron ‘Smiths’ Hearths. ‘No Brickwork Required. 
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THE UNITED ASBESTOS PATENT 





ar a ee 


ees, 


1 


a 


{ 


PC aE A rele a ahs an nt Oe eal oo alla paar aa al 


{ 
| 
j 





Practically a Metallic Packing, =, combining the United Asbestos 5; 
but rendered elastic and con- , geo W2¢- ‘Victor’? Asbesto-Metallic 
tormable to varying conditions ee | SiGe specially woven cloth with Anti- Him 


of working by Friction Metal. 


Supplied in Lengths or Rings. 





When ordering Rings 
give diameter of Rod 
and Stuffing Box. 





The METAL FACING PIECES inthis Packing are well secured and CANNOT 

BE DISPLACED without destroying the Packing. They are embedded in the Packing, 

so that their surfaces, when in use, are flush with the Asbestos, and being arranged to “overlap,” 
reduce friction, and keep the Piston Rod and Valve Spindles in excellent condition. 








EXAMPLES OF RESULTS OBTAINED WITH THE PATENT “ECLIPSE” PACKING. 





t 


Workina WHEN 
7 a + - T 
SRE USED. TAKEN Ovt.| TimE IN Use. Raitway REsvutts. 
Waere Usep PrEssURE.| PAcKED. Oo U aes 








Piston Glands of Tannett and Walker | | 
Blowing Engine... ... .......| 251b. Aug. 12, 1899 April, 1904 | 4 yrs.7 mths. | Reeent Exhaustive 
Piston Glands of Galloway Blowing Trials in Railway 
Engine wes see see eee eee} 20 1b, Aug. 12, 1899) March, 1902 | 2 yrs. 7 mths. —_ Loeomotives have 
High-pressure Gland of Finishing | | shown that 
Mill Engine ... ... «... «.- 145]1b. Feb. 27, 1900) March, 1903 | 3 yrs. 1 mth. 
Piston Glands of Gelioway Engine.... 701b. Nov. 11, 1899) May, 1903 | 3yrs.6mth. O9 TIMES 


Piston Glands of Roughing Mill @ 
Engine ves ese cee eee eee} «70 1b. ~— [Nov. 17, 1900} Nov., 1903 | 3 years the quantity of 
Piston Glands of Cogging Mill | ordinary Packing was 

Engine... ... ... «+. 701b. July 12,1900) May, 1903 | 2 yrs. 10 mths. ¥S¢d in the same period 
TRIPLE EXPANSION FURNACE | in comparison with 
BLOWING ENGINE... .... 1801b. Feb. 27,1901 Still in 3 yrs. 6 mths. Eclipse. 


One new turn of | 
packing added _ | 











PRICE - - Ss. per lb. Liberal Discounts for Quantities or Export. 


N.B.—We are willing to supply users giving reference to this advertisement sufficient ‘‘ Eclipse” Packing for Trial, 
and if not satisfactory after two months’ use, we will not ask for payment. 





THE UNITED ASBESTOS COMPANY, Lrp. fy, 


Dock House, Billiter Street, LONDON, E.C. 
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ROBEY & CO.. bn. 











LINCOLN. 





ENGINES » 3000 H.P. BOILERS. * ves 


Mining Machinery. Compressor Plants. 
PORTABLE and TRACTION ENGINES. STEAM WAGONS. TRACTORS. 
Stand No. 236, Royal Show, Lincoln, June 25th-29th. 








EDGAR ALLEN & CO,.» 


Makers 


Shoo | Crushing and Paversing Machinery 





FOR ALL KINDS OF MATERIAL, 


z | 
SB 2-- "*E2 .Fe' 


COAL SCREENING PLANTS 


Of the most modern design, made and erected complete. 


Steel Structural Work 


ROOFS & BUNKERS. 


ALLEN’S 


= Dust-proof Automatic Measurer 














STEEL CASTINGS. 


TOOL STEEL. FILES. be 
Illustration of As kham’s and Lucop’s Pulveriser. X174s 


‘IMPERIAL ‘STEEL a pontine 


WATER SOFTENING & FILTRATION | 


fect PROCESS ) 
of Sarge eo - a of water sent to ae e 
o arge eal shes ree, — 8s in end itie 
from 100 = s t> 10,000 gallons hourly. a lar; me CE. IMITED 


ertisoment in Iaat week's fast.) CONTRACTORS TO HIS MAJESTYS GOVERNMENT 


GLOVER & HOBSON, Ltd., Engineers B RA s Ss & COPPER, Loco & CONDENSER 














91 & 93, Newington Causeway, London, 8.E. 


Telephone No. 262 Hop. Z234 
Telegraphic Adarene—" fronworks, London.” 


ENGINEERS. Ori —" 
jou" eS CHISWICK. 


SOUTHAMPTON. 
G1530 BASINGSTOKE. 














{RODS Zo BIRMINGHAM. 














HOISTING 


Over 


THIRTY 
PATTERNS 


AND 


200 SIZES. 
‘HOLT & WILLETTS, 


ORADLEY HEATH, 


T120 
6, LLOYD’S AVENUE, LONDON,® E.C. 




















EE 





¢ 
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HENRY BERRY & CO. 


LIMITED, 


CROYDON works, LEEDS, ENGLAND. 











BERRY’S PATENT 


HYDRAULIC WORKING VALVES, "==" 


Fixed Hydraulic 
Rivetters 


from sft. to rift. 6in. gap. 
Portable 
Hydraulic Rivetters, 


all sizes] 


Belt-driven Pumps, 


all sizes. 





Steam Pumps, 


several sizes. 


Hydraulic Accumulators 


3in. to 15in. Rams. 


Flanging Presses, 
several sizes. 


a&e. &ocw. KC. AC. 


: ® Write for Particulars. 


DRAULIC MACHINERY 


Our Speciality. 


F. CRAIG & CO... LTD., 




















Engineers, Iron Founders, and Boilermakers, 
Established 1868. 


as ee WORKS, On Admiralty List. 


rns ty, Pm PAISLEY, SCOTLAND. 


Sica: otal 
McNeills Mining and ABG (Sth Edition). 


Speciality : HIGH-CLASS 


MARINE BOILERS 


To Admiralty, Lloyd’s, Board of Trade, Bureau Veritas, and other Surveys, 
up to 200 Ibs. W.P. 


LANCASHIRE, MULTITUBULAR, & CORNISH BOILERS. 


Flanging, Riveting, and Bending done by HYDRAULIC PLANT. Drilling, Welding, and 
Planing done by Special Tools of most Modern kind. - 


_ NSB a ee HYDRAULIC, GAS & WATER MAINS, STORAGE TANKS, OIL STILLS, SCRUBBERS, WASHERS, &c, 
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INDIA RUBBER 
: “Simplex” Cotton Belting. Canvas Fire Hose. 
x | Celluvert FPR ee 
THE BEST 
Asbestos and Metallic P d rf énf 
HIGH PRESSURE 
DAVID MOSBLBY & SOKS, I. 


PACKIN 


PUMP 


PULSOMETER Y 
ENGINEERING AY 




















CHAPELFIELD WORKS. ARDWICK, MANCHESTER. 


witt RECORD! 


(Spl) suio 














’ SINKING THROUGH QUICK SAND. 


“It gives us great pleasure to state that the 
Pulsometers must, at least, have pumped u 

thousands of tons of Sand from our two Shafts 
movies sinking operations, and they only stopped 
pumping when there was not sufficient water in 








the Pits: 











Oo FTD 
6g ) BS LONDON: Offices and Showrooms, READING: Works, 
a 51 & 63, Queen Victoria Street, E.C. Nine Elms Iron Works. 
Spl. BM6o 



































1k, mansoe, STONE -~BREAKERS. 10s. 


HIGHEST AWARD, Silver Medal, Royal Agricultural Society of England, 1904, for Elevator. for Stone-breaker. This is the third Silver Medal | have 
received from the Royal Society, and they are the only awards ever given’ by them connected with Stone-breaking and Ore-crushing Machinery. BM42 

















L. STERNE & CO., Ltd., The Crown Iron Works, GLASGOW. 


REFRIGERATING ¢ ICE MACHINE 


EMERY WHEELS « EMERY GRINDING MACHINES. 
SPIRAL SPRINGS. 


I§ OFFIOE: 10, RUE LAPFITTE. imp 




























NGTON HOUSE NORVOLK SPREET, W,0. PAR 























eo 





























~ 
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inting. —Geo. Reveirs, many 


4 va ENGIN "shout ‘ite COMMIS 


y furnish Ee nom te an “dgecrtion of ites 
r ra 
Pind and vs "Graystoke-place, Fetter-lan jane 
ensen and Son, 


CHARTERED eb geet AGENTS 
obtain British, Colo Foreign 


Hetablished 1868 
Fatouts and 1 aoplleation. 7 Chasers. Jane. ations Pal . 
ames D. Roots and Oo.,| Permanent Way e 


2) Thanet House, Temple Bar, Londen, W.C. British and 

Foreign Patents, Trade Marks and Designs. 

Bayer’ evidence in the Courts in 1 Baginoering or Patent cases. 
Compilers of the Patent A for “THE ENGINEER,” 
for the Times (Engineering nn bin and for the 

are 


Quotati given for the 

( om lete British Patent and for Foreign Patents. 3x405 
mpl vice to Inventors Free. Advice in the Construstion of 

we Dreyings m made for Inventors. 


4 apie: <n 





‘Oaktree, London.’ 


Patents. .—G. F. Redfern and Co., 
CHARTERED PATENT AGENTS. 4, Sout treet, 
ished 1830. British, Daten ‘and Colonial Patente obtained 


ner InvenrG 
: 12327 Cent 


eins 


RAILWAY SWITCHES & GROSSINGS, 


TURNTABLES & BUFFER STOPS. 





Accessories. 


THOMAS SUMMERSON & SONS, LTD., 


Railway Engineers, DARLINGTON. 


Telegrams—SUMMERSON, DARLINGTON. 


‘Sidings supplied 
complete 
and laid in. 


(Spl) 4147 








ed and Moderate Charges. Designs and 
a Pized at home and a! Ctreular of information 
forwarded free on application. Telephone No. 4492 eee 
Telog. Address, “ ” Invention, Londo 01802 


atents. — Harris and Mills, 


PATENT AGENTS, Southampton-buildings, Lendo: 
W.C. (Established 1866), ONDERTA £ ALL "BUSIN 


eonnected with Patents in the United om, the Colonies, 
and all fore’ countries. Booklet of — panna 
tis. Attendance in the Provinces at gre 


of 187 Mechanical Motions, with pon naa of each, 
vost free. a Kl 
atents.—Messrs. Vaughan & Son 
(Established 1853), British, Foreign, and Colonial 
PATENT — trrneact every description of ere aye 


e 
connected with Letters Patent for + Invention. “A Gui 
Inventors,” free by post.—67, Chancery-lane, London, _ a 


Gtephen Watkins, Son & Groves, 
CHARTERFD PATENT AGENTS 
1%, CHANCERY-LANF, LONDON. W C. (°.N_: 2136 Holborn). 


and at Prince’s-square, Wolverhampton. Established 1869 
__(Spl)am146 _ 


THOMAS SHANKS & CO., 


Johnstone. nr. Glasgow. Sole 
RNING MACHINES, 

BARROW'S RECENT PATENTS and other great 

Pe ge to date. 
Bight sizes, 1 in., Sin., 8pin., 44in., 54in. & 6pin. 
OLT SCR SWHERS 2S OWLY. lin. ee eS Spin. 
Fer other Machines see Illustrated Advertisement, 

Third Issue in each Month, (Spl) am119 


BULL'S METAL & MELLOID C0., 


Heap Orrice ann Worxs: Lrurvep, 
YORHER, nr. GLASGOW. 
Teleg., Mutiorp, Yoxur. Nat. Tel. No. 0182 Oxvpesawa. 
BULL's METAL.—Propellers, Bars, Sheets, Pump Rods, 
indles, Condenser Stays and Plates, de. 
og. Trade Mark and Patented).—Oondenser 
bes, Plates, and Stays, Boiler Tubes, Stays, and 
Plates, Fire-box Plates, Bars, Sheets, Valves. &c. 
WHITE METALS.—Babbitt’s. Plastic, &c. pl) am120 


LEDWARD’S PATENTED SPECIALITIES 























THE 


ALWAYS 
ECONOMICAL. BUT 
OUT OF TEN 


MORE. 


& Co., 
Electrical Engineers 


LONDON : 1, London Wall Buildings, E.C. 


Melbourne, Rio de Jan 





Economy. 


ELECTRIC DRIVE DOES NOT 


APPEAR THE most 


iF 1S. 
THINGS THAN THE COAL 


BILL TO CONSIDER. 


Bruce Peebles 


OFFICES AT: 
Manchester, Newcastle, Cardiff, Johannesburg, Yokohama, Kobe, Valparaiso, 


IN NINE CASES 
THERE ARE 


Ltd., 
and Contractors, 


Works: EDINBURGH. 


eiro, Shanghai, &c. (Spl) aml7s 





















Evaporative Condenser. 





EXTRUDED BARS 






























All Types STEADY 
CONDBHSERS, Otel tage, Perham seeettgn aber wey tote, deste ee tao eee 
din. to 27in. ivi when, de, tn Dette Metal exdcthet Alleys. 
AIR PUMPS 40 to 60 per cent. of THE “DELTA “METAL. C0., LTD., Works—LONDON & BIRMINGHAM. (Spl) ane 66 
; FUEL SA VED 
y, ET men 
@ 4 OC LEDWARD & BECKETT 
Sanctuary House, - Lp. ZINC AND COPPER ROOFING. 
we Se ae “DROP-DRY” GLAZING 
66 53 (PUTTYLESS. 
GRAPH ITU M Many thousands of feet fixed in all parts of the Worid. 
Illustrated Catalogue sent on application. 
A GENUINE PREPARED PAINT 
for the effectual protection of all BRABY’S, 
metal surfaces. Chief Offices: 352 te 364, EUSTON ROAD, LONDON, N.W. 
MORRIS & WEST an 
Paint Manufacturers, 





CHESTER & BIRKENHEAD. 


Write for our Technical Booklet, post free 
London Agents.—John Line and Sons, Limited, Gatour 
Dept.. Alfred Place. Tottenham Conrt-+rd. WC 


HULSE & CO., LL? 
Ordeal Works, MANCHESTER. 
HIGH CLASS 


MACHINE TOOLS 


SPECIAL & STANDARD. (Gp 4u133 
Sse Mlustrated Advertisement First Issue in each Monti: 


CUT and CAST GEARING 


ALL VARIETIES. ALL SIZES. 
Speed Reducing Gears 
SPECIALISED. 


Deliveries to tire. 
Gears of best selected RAW 
HIDE. 


‘REALM’ TIME 
RECORDERS, 


The ONLY 
FULLY AUTOMATIC Time 
English work, and UP. 

TO-DATE, anil4 
LLEWELLIN MACHINE CO. BRISTOL. 






























GEORGE RUSSELL & CO., 
Motherwell, N.B. Lrp 
ENGINEERS me BUILDERS — 


(Spl) am1s4 
ELECTRIC, STEAM, 
HYDRAULIC & HAND 


-C 

















ECLIPSE WORKS, 





Telegrams—Elevator, Sheffield. 
Nat. Tele.—1480 


g * 
asav™ 


Geo. ROBSON & Co. 


NAPIER STREET. 


SHEFFIELD 


2257 





BOYLE’S 


Latest Paten. 


“AIR-PUMP” 
VENTILATOR 


fas double the aes power of earlier 


Highest —— for weit Paris Exhibition, 1900. 


Gold Medals and 1 Silver M 


FOBERT ent & SON, Ventilating Engineer 


64, Holborn Viaduct, London, E.C., and 
10, Bothwell Street, Glasgow. (Spl) am 


Catalogues and Price Lists post free on application. 


ROYLES LIMITED 
Engineers and Specialists, 
Irilam, or. Manchester. 
CALORIFIERS 
For Heating Buildings and Bath Water. 
Water Softening and Filtering. 


















E NGRAVE BS 
HAL RN 


Is LINE< 





Sp aml22 


J. & E. HALL, L 


Manufacturers and Original Introducers 
into this Country of 


C0: REFRIGERATING 
MACHINES. 


Lane, Loné on. E.C..& Dartford Irenworks,K 





St. Swithin’s 
ConDENSING MACHINERY. 
AIR & CIRCULATING PUMPS. 
| 
ei Sst ~ ‘ ~~ 








ISAAC STOREY & SONS. Ltd., 


am 107 


Empress Foundry, MANCHESTER. 


Thomas Crompton 
Garswood, WIGAN. 


Manufacturer of BEST 
FORGED WELDED 
NROUGHT IRON HINGES 
to any pattern for all purposes. 


Banby and Plate Locks. 


The only British Maker of 
BEST STRONG 
BRIGHT STEEL BUTTS 
Double Jointed and 
Double Flaps. 


The best and cheapest Hinges and 
Locks made. am174 


Telegrams—Crompton, North-Ashton. 


CRAVEN BROS., L?D. 


MANCHESTER & REDDISH. 

















High-class 


MACHINE TOOLS 
ELECTRIC GRANES. 


For our Half-page Illustrated Advertisement 

















© SO SURIREEDDE. WHE “LER 





aia 


nee last week's and next week’s text. 








DUPLEX STEAM 
PUMPS 


BRITISH MADE THROUGHOUT. 


















ESTABLISHED 1837. 2 GRANDS PRIX, PARIS, 1900; MILAN, 1906, 


A. BOoORSIG, 


TEGEL. 















HIGH-GRADE SINGLE EXPANSION & COMPOUND LOCOMOTIVES 


ADAPTED TO EVERY VARIETY OF SERVICE. 

















Cidest Locomotive Works on the Continent. Mocern Shops. Latest Designs. Over 
12,900 Workmen. 6500 LOCOMOTIVES BUILT. Annual Capacity, 500 Locomot.ves. 
London and District Enquiries to: ROBERT WEATHERBURN, M.I. Mech. E., 
Finsbury Pavement House, London, E.C. 

C. KORTE, Standard Buildings, 38, Park Row, Leeds. 





Proviacial Enquiries to: 








From Photograph of pump, 3} x 2}x 4, for returning condensed 


FRANK WIGGLESWO RTH & Co. Lp. water from heaiing apparatus at 205 deg. 
FITTED WITH OUTSIDE-PACKED PLUNGERS 


FRICTION 
CLUTCHES 







MANUFACTURED BY 


HAYWARD-TYLER & CO., 


FOR 
ALL LIMITED. 
HYDRAU-IC, ELECTRICAL AND SANITARY ENGINEERS, 
PURPOSES. 
99, QUEEN VICTORIA STREET, LONDON, E.C. 
t TO 1000 H.-P. Telegrams—TYLEROX, LONDON. Telephones—192 & 199 BANK. R1389 





Q454 


ENGINEERS, Netson street works, BRADFORD. 


TINKER, SHENTON &CO,, Lo. 


HYDE, near MANCHESTER. ee | 5000 

















i oe TELE. AD DUPLEX, HYDE. oonereinatn : 
Established ee TELEPHONE No. 91--Ashton-under- -Lyne. 2 SS or NARROW-GAUGE 
1872. ="s Makers of High-class Lancashire, Cornish, sche hr ROLLING STOCK. 







and all other Types of 


ta BOILERS. 


Koppel’s Electric Tramway in a Scotch Mill. 


)» WORKS’ TRAMWAYS EQUIPPED COMPLETE. 


EXPERT ADVICE FREE OF CHARGE. 


: fz \ Calin 


Contractors to His 
Majesty's Government 





All holes drilled out of : 
the Fc org —_ " Telegrams— Telephone— ZI81 ( 
ena a oe ALIGHTING, LONDON. 5724 AVENUE. 
ing apparatus. Welding, “i GRUP gp 8 ga —— 7 
flanging, planing, rivet- 
ing, &., by Special 

achinery of the 
=. most modern construc: 

F tion. Riveti all 




















= done ty ipavaniie noone ~_ = —— 
constructed so that the 

’ tee ae HIGHEST GRADE 
and 80 tons, according tc 
we tog ere || ENGINEERING « MECHANICAL COMPONENTS 
and the thickness of the & 2 
plates. & most 
caeunen ot tae EVERY DESCRIPTION OF 

qatar ger PRESS-WORK, EXTRUDING, SHAPING, MILLING, &c. 
London Agents: FIELD, MALLETS & CO, LTD., Engineers, 38, Mincing Lane, London, EC. ANY Section in ANY Metal of.. 











TUBES, RODS, STRIPS, SHEETS OR WIRES. “4 


THE LINWOOD We can supply to Gauges any cf your parts in i. 


Machine Sundries or Accessories. 


MACHINE TOOL CO., LD., H. WATERSON & SON, 69, Albert Rd., Aston, BIRMINGHAM. | 


-Works: 83, John St., GOVAN. Si ce 
Telegraphic Address—Keyseater, Govan. . 
BUILDERS OF T. & W. HIGH CLASS, LIGHT & HEAVY 


THE “SPENCER” PATENT DOUBLE & SINGLE BR A DLEY, 
RADIAL DRILLING MACHINES. 

VERTICAL DRILLING MACHINES. LTD., 

HORIZONTAL DRILLING MACHINES. 

DISC GRINDING MACHINES. N Bs: x RK 

CAPSTAN AND BRASS FINISHERS’ LATHES, 

BAND SAWING MACHINES. 

FIREWOOD SPLITTING MACHINES. 

ENGINEERS’ MACHINE VICES. TR ENT. 


SHAFTING AND SHAFT FITTINGS. 


Se eee ™* |MECHANICAL, CHEMICAL, and MICROSCOPICAL TESTS. 


Catalogues sent on receipt of Postcard, 


BENCH VERTICAL DRILLING MACHINE. SPECIAL MACHINES QUOTED FOR. On Admiralty List. Est. 1814. A183 
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MUSGRAVE'S - - 
“ULSTER” FANS. 


DRYING. 






HEATING. VENTILATING. 





ELECTRIC FANS. 





BELT FANS. 





FORCED AND INDUCED DRAUGHT. 








ESTIMATES FREE. = ——— 
HIGHEST EFFICIENCY & OUTPUT. SUCCESS GUARANTEED 


MUSGRAVE & CO., LD., 


58, Victoria Street, London, S.W.; St. Ann’s Ironworks, Belfast; 
97, New Bond Street, London; 40, Deansgate, Manehester ; 858 
Guildhall Buildings, Birmingham; 67, Hope Street, Glasgow; and Paris. 


—- 








HEENAN & FROUDE, 


LIMITED, 
WORCESTER. 


Telegrams— Tetegiene— 
“ HEENAN, WORCESTER.” No. 21, WORCESTER 





ROLLING STOCK 


AND 


RAILWAY PLANT 


FOR HOME, FOREIGN & COLONIAL RAILWAYS. 








BRIDGES AND CONSTRUCTIONAL STEEL WORK: 
NEWTON HEATH IRONWORKS, MANCHESTER, , 


REFUSE DESTRUCTORS: 
4, CHAPEL WALKS, MANCHESTER. XU787 














ELEVATORS. CONVEYORS. 


SCREENING PLANT. 


HAULAGES. 


Sole Makers of the 


GREAVES’ COAL FACE CONVEYOR. 


Works and Head Office: 
INGS FOUNDRY, WAKEFIELD. 
LONDON OFFICE: 165, Queen Victoria Street. 
NEWCASTLE-ON-TYNE OFFICE: 
38, St. Nicholas Buildings. 
TELEPHONES: 
44 Wakefield. P.O. 2294 Central, London. 



































Y 





MACHINES. 
Our Famous CATALOGUE 


Bf STANDARD FOR EXCELLENCE 





Engineers’ and Fine Machinists’ 


TOOLS AND MACHINES 


Fully IMustrated, with Discount Sheet. Best ever Issued. 

SENT FREE TO USERS on receipt of business card 
ti R° MELHUISH, L™. 

84-87, FETTER LANE, Holborn Circus, LONDON 


RP MELHUISH SONS & 6° 








WALLS YALYE MFG. COMPANY 





ARDROSSAN, = 


near GLASGOW. |: 





MARINE 
SAFETY VALVES 


DEADWEIGHT 
SAFETY VALVES 


RELIEF VALVES 
REDUCING VALVES 


STOP VALVES { 
' Light & Heavy Patterns 


FULLWAY 
WEDGE-GATE { 
VALVES \ 
sm12 


Tel. Add., Walls, Ardrossan 

















Telephone—Leeds 506 ; 
London, Holteorn 1847. 


Telegrams—"‘ WEDGE, LEEDS.” 
“*LOCKENCAN, LONDON.” 


To Locomotive and Railway 
Carriage Superintendents. 


KAYE’S Patent Automatic Carriage Door Wedge Lock, with or 
without inside Handle). 
KAYE’S Patent Safety Catch. 
AYES Patent Outside Handle, made te any pattern. 
KAYWEYS New Patent for Automatically fastening Sliding Doors 
Cerrider Carriages or Tram Cars. 
After many years’ trial a good demand has been made for Kaye’s 
Patent Wedge Locks, and reference may be made to the follow- 
ing Railway Companies, viz., Great Eastern, North-Eastern, Great 
Noathern, London & South-Western, South-Eastern & Chatham, 
kancashire & Yorkshire, Great Central, the Furness Railway, &c. 


Apply fer Samples and turther particulars to the Sele 


Joseph Kaye & Sons, 
98, HIGH HOLBORN, 
LONDON, W.C. 























X1904 Werks 
HUNSLET, LEEDS. 


THE VORTEX TURBINE 


ig An Efficient Means of Applying 
\ Water Power to all kinds of 
Machinery. 











This Class of Turbine is largely 
used for Eleetrie Lighting. 


Pamphlets, Drawings, and Estimates 
on application. M1518 








GILBERT GILKBS & CO., Ld., KENDAL 
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GHTING 


AN everyday necessity creates 
a constant demand for the 
quickest lighting knotty fire- 
wood sticks, split and neatly 
aay) - bundled by "Glover's Splitting, 
he= Arranging, and Bundling Ma- 
= chinery. Our new patent 
= compressed sawdust firelighter 
briquette machinery makes the 
nicest, neatest, sweetest, clean- 
est, fierc>st, frelighter it is 
possible to imagine. These machines doing from 
12 to 80 men’s work. The saving in wages alone 
mens a certain large income. A splendid new 
business for ygu or your son. Write for particulars. 


M. Glover &G0., Ideal Saw Guard Makers, Leeds. 


FIREL 


A 



















JOSHUA HEAP & 60., 


ASHTON-UNDER-LYNE. Ld. 
PIPE SCREWING MACHINES, 


BOLT SCREWING & ‘Wr TAPPING MACHINES, 


CATALOGUE ¢ ON REQUEST. Q529 
laroer advertisement alternating with this. 


Haus SPECIAL PUMPS 


Compound direct-acting. Single-cylinder direct-acting 
For Boller Feeding, Light Service, 
General "Purposes. 

ECONOMICAL AND EFFICIENT. Q5384 


P. HALL & SONS, Limited, 
Engineers, PETERBOROUGH. 


~ AAvt laetand navt waek 





J. 























JAMES SPENCER & 6O., 


Hollinwood, MANCHESTER. 


“="« OVERHEAD TRAVELLERS 


and of ENGINEERS’ MACHINE me 
Lathes. Drilling & Serewinge Machines in Stock. 


J. BUTLER & CO., 


Victoria Ironworks, HALIFAX. 


MACHINE TOOL MAKERS. 


EstaB.isHep 1870. Q243 
Telegraphic Address—Butier. Hatirax ENGLAND. 


WEBB & SON, 


Tanzers, Curriers, Fellmongers, Glove 








High- 
class 









Purcy Lists anp Terms ON APPLICATION. 


THOS. RYDER & SON, 


Turner Bridge Works, BOLTON. 
errant SPEED LATHES 


HEAVY CUTS. 
See Advertisement alternate weeks. 


Sugar Refining 
Machinery. 


BARCLAY and Co., 


Greannek. NR awk 








BLAKE, 





he 
The PATENT * “ACME” (Regd.) 


eerste 


bob O. & DE op - 2 OS —9 . OO. f CRD 51 o> 2 o_o 


Ose Tn: BARSBY & CO. 
yyders, LEICESTER 


Sole Ma 
Eni ineers 








HIGH-CLASS CASTINGS. 


Electric & Gas Lamp Pillars. 
FEEDER PILLARS and MANHOLES. 
SANDWASHERS. 


GAS, OIL, AND VACUUM ENGINES 


HARDY & PADMORE, Li, Worcester 


Larger advertisement first issue in each ‘month Q515 















GZREASE X.UBRICATORS 


For Cylinders and | Bearings, Crank Pins, Excentrics, &c. 


SEMI-SOLID STERNOLINE LUBRICANT. 


A Pint Cup, filled with Sternoline, will last, on an ordinary Engine, running 10 
hours a day, ata epeed of 150 revolutions per minute, 113 days. “iW 


STERN - SONNEBORN OIL CO., 


is6, FINSBURY SQUARE, LONDON, E.C. 
And 108a, Hope Street, GLASGOW. 








Tic-a-Toc Automatic Positive 
Grease oy for Crank Pins 
and _ Excentrics. 


A347 
















JOHN STIRK & SONS, HALIFAX, 


London Office: 





110, Cannon Street, E.C. 


et Bee 6 





Se were 


PLANING MACHINE, 24ft. x 6ft. x som. od Tone, _ Sees 


THOMAS WHITE & SONS Pe 








Laigh ante Worle, PAISLEY 





White’ 
Compressor 


in all Styles, all Sizes, 
for all Powers, and all 
Purposes. 





Tandem Type for Pneumatic Tools, fitted with Automatic Air Release and Slowing Mechanism. au2? 


FAWCETT, PRESTON & CO, LTD, 


Codes used: A BC (4th & 5th Edns.), Al & Western Union. LIWERPOOL. 
7 Eee FOR 


GRINDING | 
PLANTS 


and all other 
classes of 


SUGAR 
MACHINERY. 


Also 
Sea Water Distilling 
Apparatus, 
Hydraulic Presses, for 
baling cotton, jute, &c. 
&e. &e, 








Telegrams: Fawcetr, Liver Poot. Engineers, 








cart 





London Office: 
69, Victoria Street, 


ENGINE & STEEL GEARING for pH an ELEVEN ROLLER GRINDING PLANT. s.w. U18)4 | 
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West Gorton, 3 


Mancheste . 











WILLIAM BEARDMORE & CO., 


Limited, 
STEEL MANUFACTURERS 


ARMOUR PLATE MAKERS, 


FORGEMASTERS, SHIPBUILDERS & ENGINEERS 


LATE E. NAPIER & SONS, (Lrp.), 36 


THE 


CLEVELAND BRIDGE & ENGINEERING C°. 


DARLINGTON, ENGLAND. 


Bridge Builders and Contractors 




















PARAGON STATION, HULL—Por the NORTH-EASTERN RAILWAY CO., Ltd. 


SPECIALISTS IN DEEP FOUNDATION WORK. 


ANNUAL OUTPUT, 15,000 TONS. Qars 
Telegrams—O.eveLaKp, Dar ovoton. A BC and Western Union Codes used. 




















TIME & MONEY-SAVING LUBRICANTS. 
SNOWDRIFT 


bars, Line Shafting, &c. 


SINOL, 


Automatic, Mechanical, and other Lubricators. 








(unequalled since 1884) for Crank 
Shafts, Crank Pins, Crossheads, Guide- 


displacing Oil, for Cylinders ot Steam and Gas 
Engines and Air Compressors. 





Samples, Prices, and Full Particulars from the Manufac'ure-s :— 


SNOWDON, SONS & CO., LTD., 
MILLWALL, E. 
Manchester: 7, Pall Mall. 


72.9 
Birmingham : 20, Constitution Hill. 


©THE NEW 


MECHANICAL WOOD-WORKER 


(Patent) 
To Shipbuilders, Engine Makers, Pattern Makers, Automobile and Carriage Builders, and 
Engineers Generally, this Machine is invaluable. 


For Pattern and Core Box Work, large or small. 


The Ideal Tool for Cutting Worm, Spur, Helical, Bevel and Plain Gears 
and Wheel Patterns of every description. 





For full Particulars apply to— 


WAD K | N & CO. 9 Geattuadion’ erate 
AP 
| | P 


Leicester. 











Showing Machine Operating on Worm Pattern. 
agents : BUCK & HICKMAN, Ltd., Whitechapel Road, E.—The United Kingdom. 
SCHUCHARDT and SCHUTTE, Berlin.—Germany, Norway, ae 
98 


Denmark, Austria-Hungary, Russia. 
ALFRED HERBERT, Ld., Paris—France, Belgium, Holland, Switzerland, Italy 











THE UNITED KINGDOM 












SUITABLE FOR ALL TYPES OF STEAM ENGIN 8S. 
Supplied to the largest Railways and 
Engine Builders in the World. 


Specially adaptei for 
Refrigerating 
Machinery. 






Is the 
Simplest and Most 
Durable Packing in the Market. 


FIXED ON APPROVAL & GUARANTEED. 












SEND FoR PARTICULARS TO 


HEAD OFFICE: 14, COOK STREET, LIVERPOOL. 




















NOBLE & LUND, Lto., 


FELLING-ON-TYNE, 





ENGLAND. 


PATENT 
BAND 
SAWING 
MACHINES 


For CUTTING IRON 
and STEEL COLD. 


- OVER 
900 
SOLD. 


MADE IN SEVERAL 
SIZES. 








A1926 


This machine will out hrough bars, joists, &c., ot any length, at right angies 
the bar at one operation, and thus increases the usefulness of the machine. 


Representative for Scotiand—A. J. KINGHORN, s9, Robertsen St., GLASGOW. 


ALWAYS IN STOCKH. 
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ATLAS 


BEST WHITE 
ANTI-FRICTION 







Address: 
52, Queen 
Victoria 
Street, 
London, E.C, 











On Admiralty Lis. 


BODLEY BROS. « C0 


Engineers, Millwrights, 
Boiler Makers, and Iron and 
Brass Founders, 


OLD QUAY FOUNDRY, 
EXETER. 


SPUR, BEVEL, 
MITRE, MORTICE, 


WORM WHEELS, 
Machine Moulded. 


ALSO 
TEETH CUT TO SHAPE 
By special machinery. 
Telegraphic Address— 
Bopiey, EXerer 


ESTABLISHED 1790 L93 


4 Electric Bore Hole 
Pumps. . . 


As working at 





















Salisbury House, 
London Wall 
Buildings, 
Balt:c House, 
Spiers and 
Pond, 
Liptons, 






Water Pumped by 
Compressed Air. 


ALFRED WILLIAMS 


& CO., 
Artesian Works, 
Bow, LONDON, 


Z161 
Ee. 
























STONE BREAKING MACHINES 


MASON BROS. 
Brandon Street, LEICBSTBR, BNGLAND. 
Makers of all types of NEBREAKERS ds now 
in use. Oan be seen working in near! every town and country 
Tuldors, Mortar Mills, Disintegrtsers, Concrete Mixers, and 
rtar norete 
Grinding Machinery. "te 








— COWANS, SHELDON «Co, 


Telegraphic —— **St. Nicholas, Carlisle.” ABC &A1 Codes, LIMITED, 


CARLISLE, 
Steam Electric, or Hydraulic 





eg PES LS PEPIN 


STEEL WORKS 
CRANE, 
15 TONS LOAD. 


Q416 





STRUCTURAL STEEL WORK. 


==. ROOFS == 


RICE MILLS, 
pay DESIGNS AND ESTIMATES FREE ON APPLICATION. 


SUGAR HOUSES, 
THE CLYDE STRUCTURAL IRON COMPANY, LTD. 


FACTORIES, 
LIGHT hn ogee 
Gi CORRUGATED, GLASGOW. Clydeside Ironworks, SCOTSTOUN, GLASGOW. 
NEWCASTLE OFFICE-—7, Collingwood Street. 
London Agents._Messrs. J: COUPER & CO., 48, Cornhill, 


STATIONS, 
WORKSHOPS, 
GOODS SHEDS, 
CARRIAGE SHEDS, 


zE.C. 











INDICATORS LUBRICATORS 






THE 


LUNKEN 
VALVE COMPANY, 


35, Great Dover Street, 


LONDON, an we 
sa INJECTORS 







jast 


VALVES: 





GGIN’S PA 


EVAPORATORS, HEATERS, 
FILTERS, ,_ CONDENSERS, 


isting Plants. for Shij ning & Con & Shore Mii 
the Liverpe Liverpool E denser Co., Lid, 
Brunswic eering goed 
London Office—50, Fen 


SPIRAL SPRINGS. SPIRAL SPRINGS. 


; When requising Spiral - — Flat Soe 
F any PM Fachines sand your enquiries to 
The LION SPRING CO., Oldbury (B’ham), 
. who-are makers to to some of ot 
one Engine and Motor Car Makers, <a n, 
and Tramcar Builders pig Make a 
“a advertisment appearing as weeks, Q618 


rest ec, 








SIR WILLIAM ARROL & CO., LD. 


Dalmarnock Ironworks, BRIDGETON, GLASGOW. 


London Offices: 32, Victoria Street, Westminster, S.W. 


wihkRROL act 
GLASGOW 























MOTOR-DRIVEN HYDRAULIC PUMPS. 


CONTRACTORS, ENGINEERS, BRIDGE BUILDERS, & DESIGNERS of STRUCTURAL IRONWORK. 


Also Makers of HYDRAULIC PUMPING ENGINES. Q100 


Accumulators, Arrol’s Patent Hydraulic Rivetting Machines, Cranes, Stamping Presses, &e. &e. 
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London Water.—Staines Supply.—View of Pumping Station showing 6ft. 6in. Mains and Branch Pipes. 


WELDED re STEEL PIPES. 











ESTABLISHED 1860. 


HUDSWELL, CLARKE & CO.,, 


RAILWAY FOUNDRY, LEEDS. Riis 


Locomotive Engines 


FOR MAIN OR BRANGH RAILWAYS. 


Contractors, Ironworks, Collieries, &c. 
All Sizes and to suit any Gauge of Railway. 
Prices, Photographs, and full Specifications on application 














Telephones—NATIONAL 504 & 8236 


Telegrams—LOCO, LEEDS. 
Fifa 


Codes—A 1 LIEBERS; A BO, 4th and 5th Edition. 














In if 
ind JAMES RUSSECL& SONS LIMITED isaet 
tie Ree SE Re gill 

;e2e de Micha: 











piece MOTO RS 


FOR ALL PURPOSES. 


BELSIZE ‘MOTORS, LTD., 


CLAYTON > MANCHESTER. 


Q558 
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W* MUIR & C& 


LIMITED, 
Sherbourne Street, MANCHESTER. 
Telegraphic Address—‘“‘ ~~ Manchester.” 


Telephone—No. 52 
Specialists in 
MILLING MACHINERY 
FOR 
ORDNANCE, TURBINE, MOTOR CAR 
& GENERAL ENGINEERING WORK. 





sk, SLOTTING, 
on DRILLING, mu 








PROGRESS BORING MACHINES. 








THE VACUUM BRAKE (0., Lid., 


32, Queen Victoria Street, 
LONDON, E.C 


Telephone— va Bank. Telegrams—So.vution, LonDun 
A BC and A 1 Codes used. Z92 


For Large Advt. see Last and Next Week. 














CHEMICALLY ENGRAVED NAME PLATES, 
Paap sea IE LaLLas NGME PLATES 








W. BARNS & Si SON, 
Globe Works, Queensland Road, Holloway, N. 


Telegraphic Address—PrrroraTion, Lowpon. 


CHARLES McNEIL, 


Specialist in 


© Hydraulic Stampings and Forgings. 

On Admiralty and War Office Lists. 

Code, 5th Edition A.B.C. Telegrams—McNEIL, GLascow. 

Kinning Park Ironworks, 270, West Scotland 
westsines GLASGOW. 














CHAS.MS NEIL 
MAKER 
KINNINGPARK IRONWORKS 


GLASGOW. 


AcNeil’s Weldiess Wrought Steel Stand- 
Pipes arevery superior to those which are either cast 
or welded. Bottom Flanges for single or double rivet- 
ting and curved to suit diameter of boiler. Safe, 
strong, durable, and light. J351 


SIMPLEX LEAD 
GLAZING 


For Roofs, Skylight 
Horticultural Work. 
No &pecial Contract required. 
NO ZINC, IRON OR PUTTY, USED. 


Any quantity supplied. 


Millions of superficial feet in 
use on thousands of structures. 


GROVER & CO ,Ld. 8 


Engimecrs, &c., Yj, Yi 
BRITANNIA WORKS, Ti 
Wharf Read, City Road, | Vy Ws ii EZ 
LONDON, N. 


Write Illustrations, Testimonials and full-Particulars 
(sent post free). 31167a 











AZ 











Cc. ISLER & CO’S 


Improved 


‘CORE’ DRILLING PLANT 


For WATER and for PROSPEC1ING 
for MINERALS, &c. 


Any size and any depth Bore Holes fixed by the ROTARY 
or PERCUSSION Systems. 











All kinds of Drilling Plants for HOME or EXPORT. 


C. ISLER & CO’S 


Latest IMPROVED 


AIR LIFT PUMPS. 


Capable of Raising Maximum Supplies, 
and also Improved 


DEEP WELL PUMPS 
Steam Pumps, Steam or Oil Engines, 
Gas Producer Plants, Windmills, &c. 














DUG WELLS DEEPENED by C. Isler & Co.’s 
Improved System without disturbing existing supplies 





Sites Inspected and Geological Opinions furnished. 











Illustration of C. ISLER & CO.’S ‘**CORE” DRILLING "PLANT and 
CORES from Bore Hole 950 feet deep at Malvern. ESTIMATES FURNISHED. 


Cc. 1S LER & COA... 


Artesian and Consulting Well Engineers. PROSPECTORS FOR MINERALS. 
Contractors to H.M. War Office, Admiralty, India Office, Crown Agents for the Colonies, Egyptian Governments, &c. &c., 
BEAR LANE, SOUTHW ARKH STREET, LONDON, S.E. B3018 



































BRIQUETTING IRON 


AND OTHER] 


ORES, COAL, &. 


The Machine here represented is the strongest and 
most efficient on the market. All levers, cranks, 


dies, and principal parts MADE OF STEEL. 


Exerts an enormous pressure on each side of 


briquette, and requires little power to drive. 





Sole] Makers— 


BRADLEY & CRAVEN, Lo. 


X1520 Engineers, WAKEFIELD. 








f 
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C. & A. MUSKER, 


LIMITED, 











LIVERPOOL. 


COM PRESSED 
AIR 
HAMMERS. 


(GIBBS’ PATENTS). 





RT EH 


SPECIALLY ADAPTED for ELECTRICALLY-DKEIVEN WORKS 


A saving of 5O _ in cost of work- 


ing as coimpared with Steam 


J, P. HALL & C0, 2 


TELEGRAMS—DYNAMO. 
TELEPHONE—No. 300 


ON ADMIRALTY, WAR OFFICE & 
INDIA OFFICE LISTS. 


VARIABLE 


Hammers. yei7 


LONDON Representative— 
Cc. W. HILL, Broad St. House, E.C. 


OLDHAM. 


ee x Representative— 
. G WARREN, 116, Hope Street. 





























SPEED 
MOTORS. , 
CRAN:S. MOTORS. 
THE BAR ROWF ; E LD 1 RONWO RKS, 
GLASGOW. srmaaatats 


Manufacturers ot nO d sina SrROCTURAL & OTHER WORK. 


Teiegraphic Addreee— 
GASOMETER, GLASGOW. 










Telegraphic Code, A & OC, 
4th Edition, 





Water Towers. 


Roofing, 
Iron Buildings, All kinds of 
Loading Wharves | Cast Iron & Steel 
Promenade Piers. Tanks. 








STEEL RIVETTED omen cree FLANGES, ES, SOCKETS, OF OR COLLARS. 


Leaden Office: 6, Little Bush Lame, Cannon Street, E.C. qisr 


MANDRIL, 
BROACHING, 
BUSHING, 


SHAFT STRAIGHTENING & 


ENGINEERS’ UTILITY PRESS. 
(HYDRAULIC), 
An Excellert Teol fer Ergincering Work. 





MIRFIELD ENGINEERING CO., Ltd. 
MIRFIELD. Z185 





DANIELS’ PATENT 


GAS PLANTS 


PRESSURE AND SUCTION. 
Large Numbers working from 


6 TO 600 B.H.P. 
T. H. & J. DANIELS, Ltd., 


STROUD, GLos., 256 


London Office—22, Henrietta Street, Strand, W.C. 
Teleg.—Rotapulim, Lyndon. ‘Phone—9850 Central 
cet ny Office 49, aes. 

Teleg.— Bouster. nchester. e—84]1 Y Central 


W. H-SPENCER & CO. 


= Hitchin, Herts. 


HOPWOOD 


WATER-TUBE 
VERTICAL 
CROSS-TUBE 


BOILERS 








RECEIVERS. 


PULLEYS. 


Spring, Solid, or in Halves. 








Shafting, Couplings, dc. de. 
Wood-work Machinery. 


MACKIES LIMITED, 


Wi 
Caversham Road. READING 


GOVERNORS 


PICKERING TYPE, 
and with Smith’s Patent 
Knock-off Gear. 
SIMPLE. EFFICIENT. 
Jockey Pulley Abandoned. 
= aan \ Operates if Governor stops 

A from any cause. 









H315 
Sole Licencees and Makers 


POLLOCK, MACNAB 
HIGHGATE, 


Shettleston, GLASGOW. 
Makers to War-office & Admiralty 








SPECIFICATIONS AND ESTIMATES ON APPLICATION.|©& 








~ 
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PNEUMATIC 
TOOLS. 


BRITISH MADE. 


“CROWN” HAMMERS 





MADE IN ALL SIZES. 


EXCLUSIVE FEATURES. 
A NEW DESIGN.—Carrying unique advantages without departing from standard and 
‘ approved methods of operation. 
THE VALVE.—A plain spool of hardened steel of one diameter, reversible and “ fool ”” proof, 


THE VALVE BOX.—A single piece of hardened and ground steel—nothing to jar loose, 
shift or loose adjustment. 


THE VALVE MOVEMENT.—Produced by unbalanced pressures on a valve of uniform 
diameter—a feature covered by basic patents. 


CYLINDER.—Of hardened and ground steel (hardened internally, toughened externally), 
resulting in elimination of lost power, wear and consequent leakage. A unique 
exelusive advantage. 


BLOW.—Harder, sharper and more rapid than any other hammer. 
AIR CONSUMPTION.—20 to 30 per cent. less air than any other hammer. 


REPAIR COS1S.—Lower than that of any other tool, owing to the hardening of all 
wearing parts. 


“THOR” DRILLS. 





These Tools are the ‘‘Standard of the World.” 


JOHN MACDONALD & SON, 


5 & 9, York Street, GLASGOW. 
Branches—Newcastle, Leeds, Birminghsm, Cardiff and LONDON. Yy 


Send for Catalogue. 








CAIRD & RAYNER’S | 
Patent 


Evaporator, “ 


FRESH WATER FEED MAKE-UP 
APPARATUS. 


Approved by Board of Trade for Passenger Ships. 


BOILER FEED PUMPS. 


Vertical Single-Cylinder Direct-Acting Type. 


PATENT AIR PUMPS. 


Double-Acting, having no foot or 
bucket valves. 





aa STEAM 








PATENT 


CONCENTRIC CONDENSERS 


FOR DISTILLATION PURPOSES. 


Occupying less than quarter the space and about 
quarter the weight of ordinary tube condensers of 
same capacity. 





Tolegra ms— 
“ Vaponizg,” LONDON. 


Tel. No.— 


210 EAsTERn. Sotz Maxzrs— F1302 


ENGINEER 


Os ae ed ee ee a 


es ey 
\ Oe 





Vi You ca do your grinding on the side of 


a rock—if you want to—but it doesn’t pay. 


CARBORUNDUM \ 


grinding wheels are the hardest, sharpest— 
longest lasting grinding wheels on earth. 
Vi They cost a little more than others—but 
are far the most economical in the end. 





The Carborundum Co., 


29, CLIFTON STREET, 
FINSBURY SQUARE, 


LONDON, E.C / 





























HODGES’ Patent 


BELT-DRIVEN, 


TURBINE 
BLOWERS. 


Suitable for 
Forge Fires, Foundry Cupolas 
Ga Furnaces, Sand Blast 
Machines, Alkali Works, &c. 








MADE ALSO FOR EXHAUSTING. 





Prices and particulars on application. 
7240 


HODCES & 60 Engineers, 14, Dewonshire Sq., 
- WSsitt intent sareeeneends E.c. 


STEEL FRAMED BUILDINGS 


of Every Description. 











BROWNLIE & MURRAY, 


POSSIL PARK, GLASGOW. ene. 





ENGINEERS, &c.. 
GAIRD & RAYNER, : 777, Commercial Rd., Limehouse, London, E. | *™*"QG2FS ore": SrtionPrmication 





LONDON: 
Refer New Edition om) 16, St. Helen’s Place, E.C. 
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MIRRLEES 
WATSON 


COMPANY, LIMITED, 
GLASGOW. 


HAVE INDEPENDENT 
DEPARTMENTS *@ # 
ESPECIALLY DEVOTED 
TO THE FOLLOWING: 


SUGAR MACHINERY . 
CONDENSING PLANTS. 


WATER DISTILLING . 
PLANTS. s Ad ad nod o ° Ld 


EVAPORATORS.... =. 
DIESEL OIL ENGINE . 




















London Office 
139, GRESHAM HOUSE, 
OLD BROAD STREET, E.C. 


Tele. Address— 
‘*MIRRLEES, GLAS30W.” 











CINCINNATI vrricut 
DRILLING MACHINES 


GEARED TAPPING ATTACHMENT 


Made up to 42in. swing. Many special features such as Positive Geared Feed 
with quick feed Change Box, 


WRITE TO THE AGENTS FOR PARTICULARS. 


BUCK 
HICKMAN 








With Patent 






LIMITED, 
Whitechapel Road, 
LONDON, E. 


Ts«LEGRAMS—ROEBUCK, LONDON. 


TELEPHONES—7981 CENTRAL (4 Lines). 


Agents also for Brown & Sharpe, 


Pratt & Whitney, Norton Emery 
Wheels, Morse Twist Drills, &e. 





A NEW IRON 


66 a8 
Toga 
SAMPLES FREE TO KNOWN 
_it{_ CORRESPONDENTS. 


LARGE STOCKS of HIGH-SPEED DRILLS, 
CUTTERS, and TAPS. Prices Low. 
HIGH-SPEED STEEL, ‘Thunderbolt’ Brand. 














STELLITE CONTROLLERS 


(PATENTED). 


Our Controllers are of British manufacture throughout. 
They are suitable for Shunt, Series, or Compound Wound 
Machines up to 500 volts. They are admirably adapted 
for use with electrically-driven cranes, machine tools, &c., 
also for tramway work. 

It is a fact recognised alike by our customers and com- 
petitors that the ‘‘SreLiiTE’’ Controllers are in advance 
of any other make in so far as design, construction, 
reliability, or low cost is concerned. A trial order will 
demonstrate the truth of this statement, and we invite all 
engineers interested to apply for a copy of our Controller 
Catalogue, K 118. 


Special Controllers quoted for on receipt of particulars. 


SOLE MANUFACTURERS : 


The Electric and Ordnance Accessories Co., 


Limited, 
Stellite Works, BIRMINGHAM. 





























-- PLAIN ORORNAMENTAL 


MGASURES Rts. Ld 


53b, SOUTHWARK sf, LONDON, SE. is 
9402 
DESIGNS 7 TIE RODS 


SHOES wo ESTIMATES 
FREE IN STEEL. ~~ OR IRON NTT 


SPECIAL DESIGNS 


FoR GC MURCHES éc. 


DESIGNS & ESTIMATES FREE 


STERLPLURIES & CALQUERED WOORS | 


Steel eae from 2hin. to Sin. dia. and up to sen. long always ‘kept in stock. 


THE “TRIBEN” PUMP 


(E. HY. JONES’ PATENTS.) 
Valveless, yet will deliver against a 
pressure of 1000 Ibs. per sq. in 


For PUMPING HEAVY LIQUIDS, SEMI-LIQUIDS 
PULP & MOLTEN SOFT METALS, 
HEAVY OIL, &c. &. 


Made in following sizes:- -3in., 43in. 
6in., oin. 12in., and 15in. 
dia. of worm 


& PITLAKE, CROYDON 


Telephone No. 171 Croydon. 





























View erent. fume complet’ 


E. HY. JONES, 18-24, Church St., ISLINGTON, LONDON, N 
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LARGEST MAKERS OF CAST IRON TANKS 


IN THE KINGDOM. 











BRANCH OFFICES. 
6, Great George St., Westminster, LONDON, S.W. 
Grosvenor Buildings, Deansgate, MANCHESTER 
soa, Lord St., LIVERPOOL. 
Moorhead, SHEFFIELD. 
All plates planed full width of 
flanges. 


Tanks of any size supplied and 
erected anywhere. 








DRAWINGS, SPECIFICATIONS, AND 
ESTIMATES GIVEN UPON 
APPLICATION. 





Contractors to the Admiralty, War Department 
and Crown Agents for the Colonies. : a ae ie eae ‘ lis) ee ae ee ae et Ok, Ce 


Tevcecrams—'‘ NEWTON,” SHEFFIELD. 


NEWTON, CHAMBERS & 00., ‘ s,m SHEFFIELD. 
SGHWARTZKOPFF GOAL-DUST FIRING SYNDICATE, 


HAYDOCK, NEAR ST. HELENS, LANCS. oo! nex. 

















CHEAP small slack, dant, smudge, drosses, duff, washery sludge, 
&e. &e. 


Cheaply converted into— 
VALUABLE DUST FUEL 


by our PERFECTED PREPARING PLANT and FIRED without smoke 
in Boilers and Furnaces by our Stokers with— 





Highest Efficiency and Economy. 


We supply Plans and Estimates of Plant for application to PUDDLING, 
WELDING, RE-HEATING, ANNEALING FURNACES, &c., Water-tube 


Cornish, and Lancashire Boilers. T6 








{MFROVED ‘*SCHWARTZKOPFF” SIOKER. 


Will b iet f Volatil 
aa WRITE FOR PARTICULARS. 


PLENTY & SON, ». 


‘Engineers, NEWBURY, ENGLAND. 


Establishea 1790. Telegraphic Address—PLENTY, NEWBURY. 

. Contractors to the Admiralty, War Office, Crown Agents for 
the Colonies, India Office, Trinity Board, 

Customs House, and various Foreign & Colonial Governments. 








ee 










MAKERS OF ALL CLASSES OF 


ENGINES AND BOILERS 


For Small Steamers, Yachts, 
Tugs, Launches, Torpedo Boats, 
Hopper Barges, &c. 





— OP aig ie | 
em ey hee WATER-TUBE BOILERS | 
al el mah ot ie wet open “Yarrow,” 


um ENGINES FOR ELECTRIC LIGHTING. 
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—— SIZES :—40_to_. 4000 H.P. ——— 








FOR 


ELCTRIC POWER 


AND 


TRACTION. 


SMOOTH & EVEN RUNNING. 


“"“ ABSOLUTELY RELIABLE 
FOR LONG RUNS. 


PERFECTLY BALANCED. 


a 



























DOUBLE TANDEM TYPE (FOUR-CYLIAN DER) ENGINE, giving Two Impulses per Revolution, and suitable for Driv'ng Alternators in Parallel 


The PREMIER GAS ENGINE = Ltd., Sandiacre, nr. NOTTINGHAM. 


NORTH BRITISH LOCOMOTIVE. 60, LTD, 























Myde Park Locomotive Works. Glasgow Locomotiwe Works. po? B Works. 
(Late NEILSON REID & CO.) (Late DUBS & CO.) (Late SHARP, STEWART & CO.) 
HEAD OFFICE: HYDE PARK WORKS, SPRINGBURN, GLASGOW. Telegrams—LOCO, GLASGOW 


London Office: 17, WICTORIA cinta WESTMINSTER, S.Ww. 


norms cce“* LOCOMOTIVE ENGINES AND ‘TENDERS SUITABLE FOR ANY GAUGE OF RAILWAY. 





Workshop 
Equipment 
Anoual 3000 
{Capacity Men 
ee OUTPUT NOW 
EXOBEDS 
LOCOMOTIVES : 
/ W. \eetes 16,000 
: Sw ea LOCOMOTIVES 
So a 





THE LARGEST LOCOMOTIVE WORKS IN aeeaienenhaancadiane 


CHILLED AND GRAIN ROLLS 

















Cc. ABRIL. @& CO., LIT D.. 
Goid’s Green Foundry, West Bromwich. 


MAKERS OF ALL CLASSES OF 


ROLLING MILL MACHINERY & GENERAL GASTINGS USED IN STEEL, IRON & METAL WORKS. 


Telephone Ne. 3, Waar Brouwica, Nearest Passenger Station, G.W. and L. & N.W.—Gasar Bamwasz. Telegrams—Amnuc, Lomrexe, Waet_Baoxwien 








THE ENGINEER 





JUNE 28, 1907 























WILLIAM BAIN & Co. isc" 


—— 








SEA es ee EN 
STEEL HEADGEAR. 105ft. high. Supplied for he East Rand Proprietary Mines, Ltd., South Africa. 


Lochrin Ironworks, 


COATBRIDGE, N.B. 


London Office— 
122, Cannon Street 








ROOFS, BRIDGES, 
WORKSHOPS, 
PIERS, 
PITHEAD GEARS, 
-} and Structures of all 

kinds. 




















Timber-framed 
BUNGALOWS, 
CHURCHES, 
HOSPITALS. 


FENCING, RAILINGS | 
and GATES: 
z 





CONTRACTOR + TO-— 
The Admiralty, Crown 
Agents & War-office 
Home. Colonial, and 
Foreign Railways 





DESIGNS AND ESTIMATES 
smt5 ON APPLICATION. 














‘PLATES 





SIEMENS-MARTIN OPEN-HEARTH STEEL. 













BOILERS, 
SHIPS, 
BRIDGES 
&c. 


from jin. to 6in. thick. 
TO ALL SURVEYS. 







a P 


a Soft Welding and Flanginy Plates for 












SPECIALITY. 


Furnaces and other Purposes. 





On Admiralty & Board of Trade Lists. 





X1824 





STEWARTS ano LLOYDS, Ltd., 41, Oswald St., GLASGOW. 























saunas 
ENGINEERS, 

IRON FOUNDERS ano 

BRIDGE BUILDERS. 


TEESDALE IRONWORKS, 


STOCKTON FORGE, 
STOCKTON -on- Tees. 
EGGLESCLIFFE FOUNDRY, 


STOCKTON -on-Tees. 
Telegrams—“Teesdale, Stockton-on-Tees.” 








HEAD. WRIGHTSON LTD 


on 


, s 





THORNABY-on-Tees. 


Thames Bridge, 





in course of erection. 


BRIDGES, VIADUCTS, ROOFS. 


BLAST FURNACE PLANT. 


STRUCTURAL IRON 
and STEEL WORK. 


Dock Gates. 
Pithead Frames. 


Cast-Iron and Steel TANKS. 
GAS PLANT. ee 


Caissons. 
Colliery Plant. 


























Weston’s Patent Ditrerential 
Ratchet Braces 


MANUFACTURERS OF . 


WESTON’S DIFFERENTIAL RATCHET BRACES. 
Wood Screws, Coach iereat, — ms, Metal Thread Screws & og Goat Mails, — & — Nuts, cae Cotter Pins, a 


ap GUEST, KEEN & NETTLEFOLDS, LD. J. 






Ay — 
BIRMINGHAM. NE 





“sooeag JeyNeY 


BRUsseZid 3ueveg c.u0jsom 
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'f 4 j j SAFETY AUTOMATIC 
Will use any kind of CRUDE or REFINED 
Petroleum without alteration or constant 


This engine is quite different in design to any other manufactured, and is covered cleaning 








by two valuable patents. We make twelve distinct claims, and will be pleased hd Ww 
to send you full particulars with copies of recent testimonials, AGENTS ANTED. 
An Engine tur be in “ae AT HOME AND ABROAD. 
y seen running a‘ 
RICHARD D. BATCHELOR, WRITE FOR TERMS. T1l4 
Sole Representative for London and the Counties of Middlesex, Kent, Surrey, and Sussex, Royal Agricultural Show, Lincoln, 


73, QUEEN VICTORIA STREET, LONDON, E.C. STAND No. 233. 


THE BRITANNIA ENGINEERING CO., LTD., COLC 











A. RANSOME & CO., LTD., NEWARK-ON-TRENT, ENGLAND. 


Manufacturers of WOOD-WORKING MACHINERY. 





LONDON OFFICE— 


63, QUEEN VICTORIA ST., E.C. 


These Machines are made in 
Four Sizes to take logs 
up to 6ft. in diameter, and are 
now working in various parts 
of the World. 

Between 30 and 40 of them can 
be seen in operation in some 
of the leading 
Timber Yards in this Country. 


Telegraphic Addresses— 
RANSOME, NEWARK. 
RANSOME, LONDON. 


RANSOME’S Patent HORIZONTAL 


LOG BAND SAW 


is by far THE MOST RAPID, 
ACCURATE and ECONOMICAL Log- 
Sawing Machine IN THE 
WORLD, and is 
free from unnecessary complications. 











Saw Mill is up to date without these Machines. 
*yaOM ‘0 OpBas ysaySyy oy Sujonpoud jo ojqudeg 


No 


RANSOME’S PATENT LOG BAND SAW will do as much work as a VERTICAL LOG FRAME, RACK CIRCULAR SAW BENCH and RECIPROCATING 
FRAME GOMBINED, economising more than half the power, floor space, and labour required to work the above three machines. 


Write to Dept. B for Pamphlet describing this Machine, with Testimonials, post free on application. 


WHEELS 


OF ALL DESCRIPTIONS 


MACHINE MOULDED & MACHINE Cu. 


RAW HIDE & COMPRESSED PAPER PINIONS. 


THOUSANDS OF MODELS to Select from. 
URGENT BREAKDOWN WHEELS a Speciality. 


Quotations and all Infermation freely given. 
Yoo 























CAMPOEELL ZMELORnum Dunpec 








URQUHART, LINDSAY & CO., Ltd., BLACKNESS FOUNDRY, DUNDEE 
Tue GARBROOK STEEL WORKS, SHEFFIELD. 


CONTRACTORS TO THE ADMIRALTY AND WAR OFFICE. STEEL TO LLOYD’S AND BOARD OF TRADE TESTS. 


MANUFACTURERS OF 


|  FORGINGS HAMMERED BARS CASTINGS 


ALL CLASSES OF ROUND, SQUARE, HEXAGON, AND FLAT BARS. 


J. TOMEY & SONS, LTD. 


“Ss. EX. P.°° 


A NEW GAUGE GLASS for Special High-pressure Boilers. 


COPY OF TESTIMONIALS. 























Clydesdale Rageening Peano 9 ot acd Holloway Head, Birmingham, May 4th, 1904, 
Messrs. Joseph Tomey & Sons, Ltd., Aston, Birmingham, | | Messrs. Joseph Tomey & Sons, Ltd., Aston, Birmingham. 
i Dear Sirs,—With reference to your letter of 16th ult., we Besos gg ~—_ by coreg d harsh ena o% mo — 
, have now the pleasure to state that we have tested your Saiais hada “a oo Babcock & Wilcox Vest aay shes 
} Special Gauge Glasses on our boiler at 350 lb.—we do not ol aieicaies oatestel. oad 3 “ the saues 
i care meantime to put our boiler higher—and they are cer- full veel “the — W - wide ro - ino 
! tainly the best glasses we have tried for high pressures. The ] y : th euited Hi Pera ms Steam 
\ glasses stood all the severe tests quite satisfactorily, and F faithfully. 7 se ss 
you are quite at liberty to advertise the fact.—Yours Beas y 
faithfully, ~ Magtingzav, Beames & Mapecey, Lop., 
For COCKBURNS, LIMITED, A. Srnocxar. I. W. Mapzuey, Director. 








Samples, Lists, and Circulars on Application. Wie06s 


Sole Makers—ASTON, BIRMINGHAM. London Stock Rooms: 98, HATTON GARDEN, E.C, 
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REPAIRS to STERN POSTS, 
CRANK SHAFTS, &c. &c. 


Thermit 


fREGISTERED TRADE MARK.) 





Our WELDING COMPOUND is used with great success by 
MARINE ENGINEERS 


to weld the fractured Stern Posts and Crank Shafts of large and 
small steamers. 








REPAIRING A SHAFT IN THE TRANSVAAL. 





Please send particulars of your requirements to— 


Thermit, Ltd., 27, Martin’s Lane, 
CANNON STREET, LONDON, E.C. 











SHIPYARD MACHINE TOOLS. 


@ 


< 


4 





P 
ty 
ie 


JAMES BENNIE & SONS, 
Clyde Engine Works, sx25e 


Cardonald, GLASGOW. 





— en 


ENGINEERING WORKS 


LIMITED, 


MIDDLESBOROUGH. 


LONDON OFFICE. 


38 LIME STREET EC. 


 BRIDGES.ROOFS 


STEEL STRUCTURES. 
4g 


veveesns: MIDDLESBROUGH. 
TEESSIDE {toxcow.” y | 








ADDRESSES: 


Postal—Midland Ironworks. 
Loughborough. 

Telegraphic—Coltmans, 
Loughborough. 

Telephone—27 Lough- 
borough (Nat.) 


SIMPLE 
COMPOUND, 
uP TO 
200 H.P. 
ALSO BOILERS TO 


oR 
SUIT. 







Apply— 
H. COLTMAN & SONS, 
MIDLAND IRONWORKS, 
LOUGHBOROUGH. 


Z110 





2 D. BATCHELOR 


ARTESIAN & CONSULTING WELL ENGINEE 
Established over a Century. 


CONTRACTOR TO ADMIRALTY AND WAR OFFICE. 


Water Supplies. 


Largest Steam e 
BORING PLANT. 
Electrically-driven Pumps, Engines, and Pumps 














aL Bh Vi for Flooded Sinkings. 01826 
a his fe IR «= 73, QUEEN VIOTORIA_ST., LONDON. 
if hige J ; \\ 4 Tel BorgHoies, Lonpon. | & ARTOIS WORKS CHATHAM 
Be EN AARNE ad Wart , CHATHAM, Telephone—71 CHaT@AM, 
tie ~ at BA . Telephone No, 8545 Londop Wall. : 


oS 
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CRANES. 


Steam Crane-Excavators and Navvies. 


Winches, Capstans, and Windlasses. 
Concrete Mixers and Electric Cranes. 




















10-TON STEAM BREAKDOWN CRANE. 





JOHN H. WILSON & GO., LTD.,| 


SANDHILLS, LIVERPOOL. 
15, VICTORIA STREET, WESTMINSTER. 


149, 
LONDON OFFICE: 


JOHN H. WIDDOWSON 


(16 Years Manager at Sir Joseph Whitworth & Co.'s), 


BRITANNIA WORKS, Ordsall Lane, SALFORD, MANCHESTBR 


MANUFACTURER OF THE 


IMPROVED TUBE-PLATE TAPPING APPARATUS 
Taps for ‘‘ Belleville’’ Boilers, 


AND X1521 


EVERY DESCRIPTION OF SCREWING TACKLE, &c. 


THOMAS CHATWIN, 


Great Tindal Street, 








Victoria Works, 


BIRMINGHAM. 


TWIST DRILLS 


In Cast and High-speed Steel. 








High Speed Twist Drills 


Also Maker of— 
STOCKS AND DIES. 
GAUGES of ait descriptions. 
MILLING CUTTERS. 
TAPS for ali purposes. 


| SURFACE PLATES. 
| REAMERS Chatwin’s Patent and 


others, 


| SCREWING MACHINES 
For Gas and Bolt Threads. 





bi tia. - ‘ w eh R . 1609 
Catalogues on application. 
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JOINTS OF 
EVERY 
DESCRIPTION. 


WALKERIT: 













STEAM, WATER, 
ACID, AMMONIA, 












WALKERITE 








PETROLEUM. 








IDEAL JOINT ss fel 





MOTOR ENGINES. 


8 sah 


i JAMES WALKER & CO, “one, 


THs SOLE MAKERS or LION (Parent) PACKINGS, 


Garford Street, West es Docks, LONDON, E. 
T2 Telephone—3084 Easr. 


woccqpocccccccacccsccccccscences ngs secseseenssccecansssececesensecesscecencnsenssancececssenscssccenscesssacseseusecsessseesasesssseseseess| = = 
e ©, 


=o S 
NOMOLNOLN OLD O07 SOLDELDOLDOLDOCNOLDOMOM O(a 
<= 


A FREE 


WORKING SAMPLE 








APPLICATION TO— 





i Telegrams—‘‘ LioncELLE, Lonpon.’ 









THE 


“CLIMAX” PATENT 


OIL SEPARATOR 


for Exhaust Steam. 





Separator Supplied for Treating 80,000 Ibs. of Steam per_hour. 


OVER 500 PLANTS INSTALLED. 


ABSOLUTELY PERFECT SEPARATION OBTAINED AND RECOVERY OF 70% 
90% OF OIL USED. 


TO 


Write for Illustrated Catalogue. 
So_Lz MANUFACTURERS, 


B. R. ROWLAND & CO., Ltd., 


REDDISH, near MANCHESTER. 


Telephone No, 47 Heaton Mour nobri T.1 Addteas—~Hanoit, Re pptsr. 
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PNEUMATIC HAMMERS 
PNEUMATIC RIVETTERS 
PNEUMATIC DRILLS, ac 





DESICN, | are assured in the TIERNEY PNEUMATIC TOOLS from 


the fact that they are made by 
MATERIAL, | 


RUE ocean SORRIERRERAE F o E 


BES SIR W. G. ARMSTRONG, WHITWORTH & CO, LTD, 
WORKMANSHIP. 


THE GLOBE PNEUMATIC ENGINEERING CO., Lro. 


150, Queen Victoria Street, LONDON, E.C. 





They must all pass inspection in accordance with the “ELSWICK STANDARD” 
of perfection, and are so guaranteed. | 








MILBURN HOUSE, NEWCASTLE-ON-TYNE. 116, HOPE STREET, GLASGOW 
MILAN—DEPOSITO POMPE WORTHINGTON, Via Dante, 4. 


SEAL & DAUNCEY, 45, Newhall Street, BIRMINGHAM. 
R. DUDLEY WOOD, 14, Dale Street, LIVERPOOL. 
ATKINSON & CO., SWANSEA 


Tue MANCHESTER DONKEY OR WALL PUMP 


ST. PETERSBURG—GREGOIRE WEINBERG & CO., Nevsky, 47—1. 
JOHANNESBURG—WM. BLANE, M.E., Permanent Buildings. 


Cc. S. DRAKE, 16, John Dalton Street, MANCHESTER. PARIS—H. HAMELLE, 6, Qual de Valmy. 
| TOKYO—HAKARU ISONE & CO., 12 Nichome Cho, Ginza. Z53 

















THE 


BEST 
DONKEY PUMP 


IN THE 


WORLD. 


CATALOGUES ON APPLICATION. 


Telegrams—PUMPS, MANCHESTER. 
Telephone—1021} 





SINGLE-ACTING. : DOUBLE-ACTING 
FRANK PEARN & CO., LTD., MANCHESTER, S.E. 
GG’ ASGOW— LONDON— NEWCASTLE-ON-TYNE— U1ea 
P, & W. MACLELLAN, Ltd., Trongate. | _ 49, Queen Victoria Street, E.C. | REES & WILSON, High Bridge. 


Fl 
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Telegraphic Address—ABBOTT NEWARK. National Telephone—No. 34 


For High-Class 


BOILERS 


OF ALL TYPES 
AND FOR ALL PRESSURES, 


APPLY TO 


ABBOTT & CO. cwewark Lo. 


NEWARK-ON-TRENT. 





CONTRACTORS TO THE FLANGED & WELDED WORK of 








ADMIRALTY, every description. 
WAR OFFICE, MOTOR VAN BOILERS. 
INDIA OFFICE, HYDRO’ CASINGS. 
BOARD OF CUSTOMS, REPAIR FIRE-BOXES. 
CROWN AGENTS, EVAPORATOR SHELLS. 
etc. etc. AIR RECEIVERS, &c. 


ABC CODE. 0569 








BABCOCK & WILCOX Limitep 


OFFICES: ORIEL HOUSE, FARRINGDON ST., LONDON, E.C. 
WORKS:--RENFREW, N.B. 


PRR A 


| Patent Over 
| WATER-TUBE 5,500,000 H.P. 
| BOILERS, ee 

~ 1,100,000 H.P. 


(MARINE TYPE) 


All Boiler House 


Accessories. ‘In Use. 





LOTS ROAD GENERATING STATION (7 HE UNDERGROUND RAILWAYS 
A319 


64 BABCOCK & WILCOX BOILERS, each of 7 square feet heating surface, 
fitted with Superheaters and Chain Grate Stokers. 








STEAM PUMPS 


FOR ALL PURPOSES. 


FIRST AWARDS EVERYWH ERE. 


TELEGRAMS: “EVANS,” WOLVERHAMPTON. 
TELEPHONE: NATIONAL 89. 








London Office: SALISBURY HOUSE, LONDON WALL, E.€. 


WRITE FOR LIST No. 4 TO 


| <a & CIRCULATING PUMP JOSEPH FVANS & SONG 


ELECTRIC POWER STATIONS, COLLIERIES 
IRONWORKS, &c. , CULWELL’ WORKS, WOLVERHAMPTON. 
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CENTRIFUGAL PUMP MOTOR. c 








PATENT 


HIGH-SPEED AIR COMPRESSOR. 


Two-stage, Cross Compound Type, with Positively Operated Valves 


Sizes from <ZsOO to 1GOO cubic feet of free air per min. 




















SAND ESLAST MPPARATUS 


For Cleaning Large or Small Castings in Steel, Iron and Gunmetal. 


TILGHMAN’S PATENT SAND BLAST CO., LTD., 


BROADHEATH,? near MANCHESTER. i 
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PUNCHING 


AND 


SHEARING 
MACHINES 


MADE IN ALL 
SIZES, 

WITH OR WITHOUT 
ARRANGEMENTS 
FOR 
MOTOR DRIVING. 


G723 


National Telephone 2002. 
Telegrams— 
ORIGINAL, MANCHESTER. 











oe, r | FOREIGN AGENTS. "=ae 
" —"_— WANTED. 


JOHN CAMERON, L° “S22 SALFORD, MANCH 
THE 


\ 











NEW CHEAP POWER. 
ROYAL asitisinaantion iain, snail 1906. 


GOLD MEDAL AWARDED 


Against all Competitors. 








SUCTION 
GAS 

PLANT. ——_——— 

ai ent ye | } : ! i = 

: mt i iii | si Wish ; i hil a Ti IN Aldi rm rn il 

The Engine and Plant illustratea above won the COLD MEDAL (HIGHEST AWARD) at the recent triais 
at\ the Royal Show, Derby,},against all competitors. 

WRITE FOR CATALOGUE. Works and Head Office: ASH'TON-UNDER-LYNE, MANCHESTER. 


LLONBDON Showrocem: 75a, QUEEN WiIcTORIA sSTRETE.* ories 
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Vulcan Boiler & General Insurance|NASMYTH, WILSON & 00., LTD, 


Bridgewater Foundry, PATRICROFT, near MANCHESTER. 











COMPANY, LIMITED. (Established 1859.) elegrams: Nasmyth, Patricroft. London Office: 
THE ORIGINAL BOILER INSURANCE COMPANY Telephone: No. 5 Eccles. 5, DOWGATE HILL, CANNON STREET, E.c 
Head Office - mbbansinest ae Sree, MANCHESTER. MAKERS AND ORIGINAL INVENTORS OF 
INSURANCE and INSPECTION |S TEAM HAMMERS 
OF 

BOILERS, Economisers, Steam Pipes, Kiers, ENGINES (Steam, Gas or il). — 

Superheaters, Decoud: d Lifts and Hoists. d o 
GAS PRODUCER Plant. ~~" ELECTRICAL Machinery. STEAM PILE Dry BRS 










EMPLOYS MANY MORE INSPEGTORS than any other Company, and can 
therefore more closely consult the convenience of clients. 


Over 50,000 Boilers and Engines under supervision. 
CONSULTING ENGINEERING. All other INSURANCES arranged. 


STAMP HAMMERS, STEAM or POWER-DRIVEN 


J. F. L. CROSLAND, M. Inst. C.E., M.I. Mech. E., M.LE.E., Chief Engineer. HYDRAULIC PRESSES, 


JAMES M. DALE, Secretary. Wis0s : e For Baling and Finishing 


APPLICATIONS FOR AGENCIES INVITED. COTTON, JUTE and 
by ee ee ae A “2 Ds fo re rma other FIBRE, 











vo FUEL ECONOMISER 


For LOWCOCK’S 





Multiple-throw Belt or 
Gear Driven 


PUMPS 

















HIGHEST PATENT. and Direct-acting 
PRESSURES. 
e PUMPING 
7 It is Just ENGINES 
For Cotton Baling and 
Coal Here other Presses. 
a where Q438 
: poy hy 
we by this 
Costly, apparatus. 
Economy And the . — = 
i Saving in : apa cs ee 
more Coal Se : SS - 
Urgent. a 
_ 8 j 
Limited, 





ear cnet eal ELECTRIC LIGHT AND POWER, 


It’s not only the Saving in Coal, but Steaming Power is increased—there’s more work 
with less effort—and boiler life is prolonged also—all solid advantages for Steam Users. ES IW Cs XI Ww ES ES FR. seamy 
We've 


Send us along details of your plant—we’ll figure an economy scheme for you. 














had 30 years’ experience with this Speciality. Z242 
A. LOWCOCK, L?®: Shrewsbury. Volt Works, LEEDS. 
X1419 
os Telegrams -HARTNELL, LEEDS. Telephone—No. 282. 
HIGH-CLASS eich , ; 
CTEAM ENGINES AND BOILERS A. EDMESTON & SONS 
i Note New Address-CAWDOR STREET, PATRICROFT. 
Most Economical in Working. HT ' 7% 
First-class Workmanship. Moderate Prices. & ay IK A 4 
A) ul \ % 0 
re) £ 4 J HH _ % 
Aj >? 
m 4 2 %, 
e ee? 
% % 
% 
w 





SEND FOR CATALOGUE TO L1285 


| . om LZ, i 
E.R. & F. TURNER, LTD..) parent FRICTION CLUTCH. 


St. Peter’s Works (114), IPSWICH, ENGLAND. | SEND FOR PRIGE LISf AND DESORIPTION. 











EROS EREISY” 
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2 CMPRESSING’ 
==. MACHINERY 


SHIONE PNEUM, “., Ic 


SJECTORS merelcnnrelt pm) 


3 faisin? SEWAGE, SLUDGE,WATER & 


_ ~ OMPRE SSED AiRL PIS 


n BOREN LI WELLS} 


FoR aT a 
Estimates, 
PARTICULARS 


a ales 


ALLAN, ANDERSON & CO. 


*'Marine and General Engineers, 


EASTWOOD ENGINE WORKS, 
Pollokshaws West, 











- GLASGOW. 
National Telephone - - 5yY PoLLoxsHaws 
Corporation Telephone - Z646 Wuirs. 


MANUFACTURERS OF 
gh Pressure COMPOUND & TRIPLE 
EXPANSION ENGINES for Small 
Passenger Screw Steamers, Yachts, 
Launches, Tugs, Ferries, Trawlers, 
and Lighters ; also for Paddle and 
Stern Wheel Steamers. 


ELECTRIC LIGHTING ENGINES. 


ENGINES BUILT for SHIPMENT 
ABROAD. 


INDEPENDENT CONDENSING PLAN} 
for Marine and Land Engines. 


HAYTHORN PISTON & PISTON VALVE 





RINGS. 
VIGIL STEAM TRAP. sm34 
VIGIL FRICTION CLUTCH and 
T.8.C. ENGINES for 200 Ibs. W.P. COUPLING. 





Illustrated Lecture, 
‘TRANSMISSION OF Power BY Ropes,” 
Post free. 


SILICATE COT TON, 
ASBESTOS, MAGNESIA, 


and other Insulating Material. 


KENYON’S 


PATENT 
INTER-STRANDED 


COTTON 
DRIVING 
ROPES 










Send for Sample Bag (1 ewt., 7/6), Carriage Paid 
to any Station in the United Kingdom, of our 
Specially Compounded FOSSIL MEAL 
CEMENT. 





Telephone—S0 AsHToN. CHASEL FIFLD WaP Ke 


Telegram.—KeNnYON, DOKINFIELD. 
Q601 


PLELY MiFevisUIeE VEU 











NORMANDY’S PATENT 


Automatic 


DISTILLING 
MACHINERY 


With Great Economy of 
Coal Consumption. 


oa to a la number of ships of 

M. Navy and of Foreign Navies. 

Also for important Land Stations, includ- 
ing Dockyards. 


Normandy’s Patent Marine 
Aerated Fresh Water Co., Ltd., 


(Opposite Custom House Station), 
Norman Street, Victoria 
, a. Road, 


LONDON, E. 
Also Sole Makers of NorManp’s PATENT 
FRED-WATER Hearer, adopted b A. 
British and other Governments. 














COCHRAN BOILERS. 





Patent Vertical Multitubwar—Standard Design 


Economical 
and 
Efficient. 


All Sizes 
in Stock. 





WRITE FOR SPECIAL CATALOGUES— 
Class A - For Land use; Class B - For Marine use 


COCHRAN & CO., ANNAN, LTD., 
ANNAN, SCOTLAND. 


EASTON & BESSEM ER, 


TAUNTON, ENGLAND. 


Telegrams—Eastwald, Taunton. Telephone—0146 Taunton. A B C Cede used. 
LONDON OFFICE: 46, KING WILLIAM STREET, E.C. 





HORIZONTAL 
AND 
VERTICAL. 


SIMPLE 
AND 
COMPOUND. 


CONDENSING 
AND NON- 
CONDENSING 





CATALOGUES ON APPLICATION. Y911 





CLAYTON, HOWLETT & CO’S 
BRICK AND TILE MACHINERY. 


Telegraphic Addresses— 
“BRICKPRESS,” LONDON. 
“CASTINGS,” SHEFFIELD. 








London Office— 


28, Victoria St., Westminster, $.W. 






Established ILLUSTRATED 
1821. CATALOGUES 
ON 
APPLICATION 
Sole Makers— 








AGENTS 
— 





Patent No. & 
VERTICAL 


Straight Water- 7, 
Steam Boiler, 


All parts circular in form 
and no bent tubes, there- 
fore very strong. No 
hand-doors. Tubes easily 
removed from side. Cheap, 
simple, safe, self-cleaning, 
durable, and highly effi- 
cient. Made in sizes 
from 100 to 2000 h.p. 


in one unit. 


SINCLAIR'S i 

















Sectional Side Elevation showing Superheater attached. sm 


~CEORCE SINCLAIR, “*°xexrex,”” SCOTLAND. 
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EFORE 
UYING 
ELTING 


ELSEWHERE, 
WRITE TO THE BELTING EXPERTS, 


The GANDY BELT 


MFG. CO., LIMITED, 
SEACOMBE, CHESHIRE, 


For Samples, Prices, é&o. 


——————— 


MANUFACTURERS OF 


“THE GANDY BELT,” 
BALATA BELTING, 
LEATHER BELTING, 


&e. &e. &. 


LUCAL LIQUID FUEL BURNER. 


O51t 












SMOKELESS. | 


Acts by =team or 
Compressed Air. 


RIVET HEATER. 


per hour by less than 
one gallon crude oil 
costing, say, 2d. 
STEAM RAISING. 100 per eent. Efficiency. Easily 
attached, no bricking, no boiler alteration. 
ee for Crude or Refined Oil. No cleaning of 
C.P. up to 25,000. Full particulars— 
aon LIGHT & HEATING CO., Ld 
58, St. Vincent Street, GLASGOW. sm27 





Write for Catalogue illustrating 


‘REDMAN RAPID 
PLANERS’ 


PARKINSON LANE, HALIFAX. 


PLUMBACO CRUCIBLES. 


‘*NraGaRa ” BRAND. 


“SECOND TO NONE.” 


Prices Favourable. 


MACNAUGHTAN BROS., 
GLASGOW. sm 28 


DAVIE & HORNE 


JOMUNSTONE, N.B. 


Tel. Address— 
Evaporator, Johnstone 























Sole Manufacturers 
of the ‘* Davie”’ 
Patented Speciali- 
ties in Feed Water 
Filters, Conjoined 
Filters and Heaters, 
Evaporators, F.W. 
Distillers, Winch 
Condensers, 
Feed and Ballast 
Pumps, &c. &. 
smu3s 








London Office—155, Fenchurch St., E.C. 


SHAFTING 


AND FITTINGS. 


F. CARVER, L™>-: 
Alfred Street Millis, Q591 
NOTTINGHAM. 


RALSTON, GOODWIN & CO., 


Craighal Ironworks, GLASGOW. 
STEEL ROOFS, ROAD & FOOT BRIDGES, 
IRON FENCING & FENCING MATERIALS 

OF ALL KINDS. 


London Agents: ANDREW BROWN & CO. 
110, Cannon Street, E.C. °M37 


Patent Controllable Superheaters. 
Patent Heat Accumulator Superheaters, 


HIGHEST EFFICIENCIES. 


Cruse Controllable Superheater Co. 


5, BLACKFRIARS STREET, MANCHESTER Q532 





Cc. 








POWER HAMMERS 


Boiler — 


SIMPLE AND 


Compound Engines. 







(Samuelson’s and Longworths’ 
Patents). 





Illustration of 
iCwT. HAMMER 
Suitable for General Forging Work. 


mmm 






ITT, 











Other sizes & stink <i for File Facts es in Dies, Cutlers’ Work, Fork sais Stee Tilting, Shove 1 Pating Pasig aa Sheet Metal, &. 


For full particulars and prices apply to—- 


SAMUELSON é co. LTD., 


BANBURY, OXON. E1373 





Contractors to the Admiralty, War Office, 
Colonial and Foreign Governments. 





JOHN OAREY && SONS. 


GENUINE EMERY, _ ewe vese 
EMERY CLOTH, am“ 


GLASS PAPER, BLACK LEAD. 
FLINT AND GARNET PAPER. EMERY & GORUNDUM DISCS 


Of CLOTH & PAPER, for all DISC GRINDING & POLISHING MACHINES. 
Ba«ds, almost apy 
on and d'shape, to a the special Ps 


quoted on receipt of particulars, EMERY WHEELS. 


particulars. 
WELLINGTON MILLS, WESTMINSTER BRIDGE ROAD, LONDON, S.E. 


N.B.—All age _ Cloths are om lied in Rolls, 
Discs and Gheets 


Hs 





Teleg SPECIALITY 
“ CRANES, "RODLEY.” 


ELECTRIC GRANES, 


Contractors to the War Office, Admiralty, & 
Colonial Governments. 
SotzE Maxkzrs or 


PatTerson’s Patent CHARCING MACHINE. 


For Open-Hearth and 
Heating Furnaces. 
PATENTED IN ENGLAND, AMBRICA, ND 


GERMANY. 
CANTILEVER, OVERHEAD, 
LOCOMOTIVE, GOLIATH, 
DERRIOK CRANES, 
WINDING ENGINES, AND 
MOTOR AND 
ELECTRICAL EQUIPMENT, &e. 





COMBINEO TRAVELLING AND RADIAL UNDERHUNG CRANE. 





CRANES. Made in ali Stzes. 


JOSEPH BOOTH & BROS., L? 


RODLEY, LEEDS, ENG. BIz16: 


Prices on application 
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BALDWIN LOCOMOTIVE WORKS. 


meer = C LOCOMOTIVES 


moO Broad and Narrow Gauge. Single Expansion and Compound 


. << ma 
Mine, Furnace & Industrial Lecemetives. Electric Leco 
BURNHAM, WILLIAMS & C0., “°° *“s!z2x™ "*" motives with Westinghouse Motors & Electric Trucks. 


General Agents—SANDERS & CO., 110, Cannon Street, London, E.C. Cable Addresses—BaLpwin, PHILADELPHIA. Sanpens, Lowpon. F747 


THE LOCOMOTIVE & MACHINE COMPANY OF MONTREAL, LTD. 


Builders of 


LOCOMOTIVES 


for all classes” of 
service, 





. | 
Le ee 











LONDON OFFICES— 
26, Victoria St., 


Westminster, S.W. 
Yieuy 





_ Imperial Bank Building, Victoria Square, Montreal, Canada. 


GREAT LABOUR-SAVING TOOL. 


Telegrams—Wilkinson, Engineers. 


Duplex in Work Done. 








Telephone—10 Y Keighley. 


Single in Cost, Room, and Wages. 
Easily Manipulated. 
Dozens Sold. 





Independent Heads, can be run 
at different speeds, improved 
back and forward-facing motions, 
and variable feeds. 





OTHER SPECIAL & GENERAL 
MODERN MACHINE TOOLS. 








Very Large Stock. 





Special Low Prices and Particulars on 
Application. 


CG. WILKINSON & SONS, 


Bradford Road Tool Works,} 
BEIGELEY. 





No. D78 scums BORING MACHINE. In im Peagvess. 


LOCKWOOD & CARLISLE, Ld. 


EAGLE FOUNDRY, SHEFFIELD. 













=) ys — =| nies 
Telegraphic Address— 
PISTON, SH&FFIELD. 


NATIONAL TELEPHONE 1376. 


SPECIAL FACILITIES FOR QUICK: 
DESPATCH OF URGENT ORDERS. 







ALL PACKINGS GUARANTEED. 


H.P. Rings and pris. specially a 
for Hi; 


STEAM HAMMERS 


FOR SMITHS’ SHOPS AND FORGES. 


SHIPBUILDERS’ & BOILERMAKERS’ MACHINE TOOLS, 


Patent Bevelling Machines for Ships’ Frames. 
FORGE CRANES, HAND and STAR. 
Sugar Cane Mills. : ‘Wheels, &. 








Hydraalic Presses. 


. DAVIS & PRIMROSE, JUNCTION ROAD, 


LEITH, EDIN BURGH. 














MOELLINE 


PATENTED 


AUTOMATIC SYSTEM 


OF 


LUBRICATION. 


Saves TIME and LABOUR, saves 
OIL and GREASE, 
and thus SAVES MONEY. 
Is AUTOMATIC in action, 
NEAT in appearance, CLEAN in 
use, REGULAR in lubrication, 
and SIMPLE in adoption. 


_— 
Full particulars post free from 


The BRITISH MOELLINE Co. 


“9, High Road, — 


Chiswick, LONDON, we. 
L20% 




















Bstabliehed 1874. 


Works— 
PHENIX IRON 

WORKS, 
Govan, _ Glasgow. 


Tel. Address— 
Steelwork Glasgow 


G. B. SMITH & CO., 
STRUCTURAL ENGINEERS, 
Manufacturers of Steel and Iron Roofs, Composite 

Buildings, Bridges. sM43 
Also Iron Fencing, Railing, Gates, &c. 


SCREWING MACHINES 


PIPES to 12in. dia. "BOLTS to 4in. dia. 


SCREWING TACKLE 


of every descripticn. 
See Larger Advt. in Future Issues. 


WILLIAMSON, Brownsfield Mills, Manchester 


ENTWISLE & CASS, L.. 


Engineers, BOLTON. 
For CENTRIFUGAL PUMPS, AIR 


COMPRESSORS, CLUTCHES, 
GEARING, CASTINGS up to 10 to 


FURNACES 


AND 


ANNEALING MUFFLES 


FOR ALL PURPOSES. Z163 


R. S. MOORE & CO., Birmingham. 

















STEEL PASSENGER 
LAUNCHES, TUGS, STERN- 
WHEEL ee 





Motor and Electric Boats in Wood or Steel. 
Racing and Pleasure Boats of all kinds. 
The Oxford Folding Boat, the best Collapsible 
Boat for Yachts and Ships. 
Oars, Sculls, and all other Boats’ Fittings. 
Z108 


SALTER BROS., BOAT BUILDERS, OXFORD. 


THE GLASGOW STEEL 
ROOFING CO., LTD. 


Telegrams—Roorine, Gtsscow. 











Designers, Manufacturers, and Exporters of 


STEEL-FRAMED ENGINEERING SHOPS, 
SHIPYARD BUILDINGS, 
BOILER HOUSES, RAILWAY STATIONS, 
TRANSIT SHEDS, & BUILDINGS 
FOR ALL INDUSTRIAL PURPOSES. 
8M36 


Head Offices: POSSILPARK, GLASGOW. 


ALEX. FINDLAY & €0., LTD., 


STEEL ROOF & BRIDGE BUILDERS, & 
STRUCTURAL ENGINEERS. 
Speciality: HYDRAULIC PRESSED STEEL TROUGH 
FLOORING for Ro-d & Railway Bridges, Buildings, 4c. 

9, VICTORIA ST., LONDON, S.W. sM18 
Heap Orrice—PARKNEUK WORKS, MOTHERWELL. 


WOOTTON BROS., LD., 


COALVILLE, near LEICESTER. 
Telegrams— Weotten, Coalville E1709 


Brickworks Plant. Sanitary Pipe Plant 


CLAY-WORKING PLANT. 


Colliery Plant. General Millwright. 
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THE BLACKSTONE 
OIL ENGINE. 


Stationary Type, 2 to 70 B.H.P. Portable Type, 2 to 26 BLP. 





From Photo of 14 B.H.P. ENGINE. 
Works with Ordinary Lamp Oi, Petrol er Alcohol. Starts in 4 minates. 
No Lamp required except for starting. No external flame when working. 
Telegrams—Blackstones, Stamford. Teleph No.1, Nat. Codes used—Lieber’s, Al, ABC (4th and 5th Editions 
Estimates amd full particulars post free. 41955 


BLACKSTONE & CO., Ld., STAMFORD, ENG. 


London Offices and Showrooms—8i, CANNON STREET, E.C. 
Telephone—No. $144 Central Telegrams—Engimanu, London. 
Adelaide —61-63, Hindley Street. Alexandria—Rue de la Gare du Caire. Bombay—8, Hummum Street. Cairo— 
Rue Bib-el-Hadeed Calcutta—99, Clive Street. Christchurch, N.Z —South Belt. Sydney—15, Macquarie Place. 
Toronto—14-16, King Street East. Moscow—Miasnitsky Proezd House Nemchinoff. Goraldton, W.A.—Marine 
Terrace. Amsterdam—Spuistraat 6 and 8. 








Telegrams—* LAMINATED, GLASGOW ”—“CHEVERAL, LONDON. 











London Address: 7, BISHOPSGATE STREET WITHOUT, EC. 








- AUTOMATIC - 


Surface Grinding Machines 


FOR RAPID AND TRUE WORK ARE UNEQUALLED. 


These Labour-saving Machines are indispensable for locomotive 
and other engine work; also for engineering work 
generally requiring true surfaces. 





CRINDING AND POLISHING MACHINERY 


of the most modern designs. 








EMERY a AND > CORUNDUM WHEELS 





LUKE & SPENCER, LTD., 
Navigation Works. Broadheath, MANCHESTER. “ 





The HORSELEY CO., Ltd., 


Segenet TIPTON, aaa sapere 
ks and Head 


ondon Offi @ffice 
11, wicreais STREET: WESTMINSTER, S.W. TIPTON, STAFFORDSHIRE, ENGLAND. 
mger Station, Dudley Port. Telegraphic Addresses— Horsaiey, TIPTON ; GALILEO, LonpDon. 


ciliates and Micetinehante. ob Gimaitanal tees an an a 


“or Bridges, Piers, Viaducts, and Roofs 


ENGLISH, COLONIAL, & INDIAN RLYS. 
Gas Plant, Cast Iron and Steel Sashes. &c. 





, TWELVE FIRST AWARDS. 
¥ .¢ Gold Medal at St. Louis, 1904, 
a Gold Medal at Edinburgh, 1890, & 


PERTH GAUGE GLASSES. 


The 
Specialy prepared to withstand very High Pressure and great 
Variation of Temperature. Q350 


Manufactured by JOHN MONCRIEFF, Ltd.. Perth, Scotland. 











PECKETT & SONS, BRISTOL. 








wm TOCQ, TANK ENGINES 


Of all descriptions and any Size or Gauge. A1868 
Full particulars on application. Telegrams—PECKETT, BRISTOL. 


GEORGE JONES, 


LIMITED, 


Lionel Street, BIRMINGHAM. 


Tel. Address—“ ROLLING.” 





Telephone 1003. 


DRAW BENCHES 


COPPER, BRASS, 
GERMAN SILVER, 
ALUMINIUM, 
WIRE AND TUBES, 
SHAPED WIRES, 
TURBINE BLADES, 


Q492 &c. &c. 











PRIRERLE GRIST oo > 
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OIL SEPARATORS 


FOR EXHAUST STEAM. 


Working and giving the Highest 
Results at Electric Light Stations, 
Mines, Works, &c. 


INITIAL COST:— 


Most Moderate. 













Minimum. 










Maximum and Guaranteed. 


NO CHEMICALS NECESSARY 
DETARTARISERS, FILTERS, 
CALORIFIERS. 


JOSEPH WRIGHT & CO., 


TIPTON, and 124, VICTORIA STREET, S.W. 


HIGH-GRADE LATHES. 


Glim., Sjim., 10jim., 12jim. amd i14)im. Centres. 
All sizes im stock or progress. 
















No. 152 Catalogue. 
Following Sections 
now Ready. 


LATHES. 


Shaping Machines 
F.PRATT & CELTS 

: MAKERS 
HALIFAX.ENGLAND. 


= 


Drilling Machines 


“Sz: Planing, Slotting 
and Screwing 
Machines. 


Engraving of 8}in. by 8ft. Hollow Spindle Lathe. 


LARGE STOCK of Screw-cutting Lathes, Drilling, Shaping, Planing, 
Slotting, Punching & Shearing Machines, Chucks, 
Surface Plates, &c. 
Eagle Iron Works 


F, P RATT & Co. Ltp., HALIFAX, ENC. 


London Office: 7, Laurence Pountney Hill, Cannon Street, E.C. Zils 


Having WON its WAY 
by MERIT, 


and TRIVUMPHED 
on the TIME TEST, 


“PERFECT” VISE 


in principle UNCHANGED, 
in construction IMPROVED, 


appears as 


MODEL F. 

















ati il 


Vise, Model F. 


ADVICE TO BUYERS.—Specify ‘“ Perfect” 








J. PARKINSON & SON, Shipley, Yorks. 


is y STELLCOMPANYorSCOTLANDI 
BE Siz MEN S-()M() PRocESS | 


a a ba EST D are rah 1872. ee BS | 


ZS, ROYAL EXCHANCE SQUARE, GLASCOW. 


lo WORKS: OFFICES 
ROYAL EX ARE, 
HALLSIDE, NEWTON, and tO aan oe ee 
4 ln, 
a GLASGOW, / 


A MINCING pie LONDON 


— & CON (TRACTORS TO 


oe 


I STEEL Plates for Ships, Boiler and Bridge-bu‘iing, 
sain — Zed Bars, Tees, and all forms of Sectional Bars 
uired for constructive purposes. 

CAST SS of all kinds and largest sizes for Ship Stems 

Stern Posts, Anchors, Rudders, &c. 
GINGS of every description. 

Waa S of highest quality, to meet requirements of Home anc 

“ee Hive Onrriag d W: to all requirements 
TYRES—Locomotive e an agon, 

SPECIAL STEEL of all kinds used for constructive purposes 














f =6§=GREAT SAVING IN FUEL. 


PATENT MACHINE FOR BREAKING and RIDDLING 


GAS COKE for Smiths’ Fires. 
FOUNDRY COKE for Brass and Steel Works. 
ANTHRACITE COAL for Suction Gas Plants. 


Capacity 30 cwts. per hour. Adjustable Rollers to break 
size required. Space occupied, 3ft. 6in. x 3ft. 6in. 
x 4ft. 3in. high. Revs., 200. Power, 3 h.p. 


AT WORK WITH THE FOLLOWING FIRMS: 


Messrs. Russi & Co., Shipbuilders, Port Glasgow 2 
7a HaMiTon & Co , Ltd, Shipbuilders, Port Glasgow 2 
CAMPBELTOWN SHIPBUILDING Co., Campbeltown .. 1 

ee «- 1 

2 

1 

1 

1 





Machines 


Burcu OF HAMILTON, Gas Works aa 
Luoyp’s Testinc Hovs. ss, Cardiff ve 
Saereatr & Reay, Ltd., Wheel wrights, Manchester |. 
Tax BRiTIsH WEsTINGHOUSE Co., Manchester 3 
ANNE CowBuRN, Ltd., Coachbuilders, Manchester 


AND NUMEROUS OTHERS. 


Ed, & R. LEES, Engineers, HOLLINWOOD, near MANCHESTER. | 


GRAFTON & CO., 


CONTRACTORS TO H.M. “nuns 
ATLAS WORKS, 


BEDFORD. 





T3 

















RS 
— once 
BEDFORD. 


ptive Price Liet 


ree on Applicatien. 





illvuetrated Deescri 





The ONLY BRITISH 1 (STRAM CRANE used in the C2188 


ais AND GLASGOW EXHIBITIONS. 


e+ 


TT CHEAP, 
ay M A K iN G 


HIGH CLASS. 
DAVID BROWN & Sons 


02198 (HUDD.) LTD. 
Easi Parade Works, 


HUDDERSFIELD. 
Telegrams—PATTERNS elephone—339. 








EGTABLISHED 1960. 


LARGE PATTERN 
SHOPS. 


LATEST APPLIANCES. 
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’ sHEFEIELD. 


@Gendon Office—S3, The Sanctuary, Westminster, 5.W.) 


























TURBINE ENGINE CASTINGS A SPECIALITY. 


HAVE SUPPLIED CASTINGS FOR MOST OF THE TURBINE VESSELS BUILT OR NOW BEING BUILT. 





vas 


1751 








RUSTON'S PATENT STEAM CRANE NAVVY. 


PATENT 











The 


Latest STEAM 
Excavator, RACKING 
with GEAR 
Improved TO 
Friction Drive BUCKET. 
to Drum, a f ae is See , a : et — 
increasing i eaten SRO ob SFY es ee : kay nn | Capacity up 

$i a ow, — Cl : ri 


Sas ote 
Output : [orn Pe, Se ite 
of Machine, pret mie PRO ORs COL? 1400 cubic 





and yards 
Reducing per day. 
Breakages ae 
from Can be used 
Shocks to a as a 
Minimum. Crane for 


Lifting 
Stones, &«. 





GREAT SUCCESS 


Westminster, 8.W., 
August 1906. 

Replying to your Ictter of 
the 23rd inst., we have 
pleasure in stating that the 
new crane navvy which you 
supplied tous in May is doing 
excellent work on the Stra- 
bane and Letterkenny Rail- 
way contract, which being 
a 3ft. gauge railway has only 
a width of 12ft. in the 
cuttings. 

We find yournavvy is very 
easily driven, and to date 
has not required repairs of 
any description z 

Rost. McAcertwe & Sons 

P 01271 


macs: RUSTON, PROCTOR & CO., Ld., LINCOLN, ENGLAND. 








“ Manchester, 
** May, 1905. 


“In answer to 
yours the best out- 
put obtained with 
the Navvy has been 
1180 bem ge of 44 
cube is each, for 
a week. Most of the 
excavation done up 
to now has been in 
hard stiff clay. 


“W. Pattinson & 
Sons, Lrp.” 
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The e Ac aie? Sarasa ed Bar 


The Backbone of Modern Reinforced Concrete Work. | 
The most economical type of construction. Let us prove it! 


Trussed Concrete Steel C2 Caxton House Westminster. 


Dick, Kerr & Co., Ltd. 


HEAD OFFICE: 
make a Abchurch Yard, Cannon St., London, E.C.” 


WORKS: 


S Pp EC | A L i TY | Preston, La = | Kilmarnock, N.B. 


of the 














Electrical Equipment 


of 


Cranes & Hoists. 




















VICKERS, SONS & MAXIM, La. Sheffield 


LONDON OFFICE: 28 & 32, VICTORIA STREET, STANGER, S.W. 








TOOL STEEL OF ALL DESCRIPTIONS. 


BEST CAST STEEL TYRES, CRANK AND STRAIGHT AXLES. 


MARINE CRANK AND STRAIGHT SHAFTING AND PROPELLERS. 
Solid Cast Steel Crossings, Bells, & Heavy Steel Castings. 
Electric Generators, Electric Motors. Complete Equipments for Electric Driving or Lighting of Factories. 


CONTRACTORS TO THE BRITISH GOVERNMENT FOR 

















FINISHED GUNS, GUN FORGINGS, STEEL SHELLS. SOLID STEEL ARMOUR PLATES. 
GRICES GAs ENGINES BR. 







War Office for 


7" oe 7 1 - =e . Sone 


SOLE MAKERS: 


at /f 4 ‘j : } 
4 —. J Ny 
YE aa, \ 
i Re 4 oA : co ‘ 
hi S Li. Wie 2 a, ae , i i || 
fi s oO : £ "hit i a i 
ify > 4 | les See es aa re 1 — ; 
fie : VE : \ == =|\ Be ‘i { 
j ert ih ea , 
i - f/ i= 2 + 4 SUN 
x | > ‘ 
4 | f ” 1 OM. be 4 i | 
/ { aj i z ', = 
; - : | s copes = . 2 
u 2 | eS o~ £ | ies eee he 
, a | iy ii | AND 
» ee 
Ps % YS 


mets de rs, 


Telephone—134 Naso NAL, Telograms—MorryE B, Brwrxcuay, BIRMINGHAM. 





» Photo of our ia0 B.H.P. Electric Lighting aahets irie and Plant 
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DAVY BROS.,L” 


SHEFFIELD. 


Telegrams—Moror. Telephone—44, 2429, & 2418. 


COMPRESSION OF STEEL INGOTS. 


(Robinson and Rodgers’ Patents.) 


RAPID-ACTION FORGING PRESSES. 
LANCASHIRE BOILERS. 


INDUCED & BALANCED DRAUGHT 
with Hot Air Economiser. 


(Ellis and Eaves’ Patents.) 
FOR ALL LAND TYPE BOILERS. 


STEEL WORKS PLANT 


‘See Illustrated Advertisement on June 2Ist and’ 
on July 19th. Q578 


GEO. COOPER & SONS 


(SHEFFIELD) LTD., 
MANUFACTURERS OF 
Boits and Nuts, Coach Screws, Spikes, 
Set Screws, Rivets, Washers, &c., 
for 
Railways, Wagon Builders and 
General Purposes. 




















EFFINGHAM NUT & BOLT WORKS, 
SHEFFIELD. Qs74 


THE HASTE PUMP C€0., LTD., 


Ogden Lane, Openshaw, 
MANCHESTER. 


PUMP MAKERS. 


For our lilustrated Advertisement see last week’s and 
next week’s issue. Q580 


Werf GUSTO, Firma A. F. Smulders, 


SCHIEDAM, HOLLAND. 


SPECIALITY— 


DREDCING&EXCAVATING PLANT 


Rae anr advert. avary fourth waak. 


‘““SPLIT GRIP” 


= (PATENT) 




















As il as the 
SPLIT PULLEY 


IN HALVES. 


NO Set Screw to 
cause Acckients 
=) Grips like a Vice. 
Fixed or 


Removed without 
Disturbance. 





1, Great George Street, WESTMINSTER, LONDON. 


ELECTRICAL REPAIRS 


of every description. 
Armatures, Stators, and Rotors Re-wound. 
Commutators Renewed. 
Electrical’ 


A. HART & COo., Engineers, 


Newhaven Road, Bonnington, EDINBURGH. 
Telephone 640 Leith sm52 














GRAIN, CHILL & STEEL ROL/S, 
HEAVY CASTINGS sores fone: 


Steel up to 40 tons. 
Cast Steel Loco, Wheel Centres a Speciality. 


R. B. TENNENT, umiten, 
COATBRIDGE, N.B. 


COTTON-ROPE PULLEYS 


up to 18ft. Diameter. 


FRICTION CLUTCHES, PLUMMER BLOCKS, 
SHAFTING, SPUR WHEELS. 


THOMPSON and SOUTHWICK, Ltd., TAMWORTH. 


See illustrated advert. last and next week. Q563 


DRUMMOND BROS., LD. 


Small High-Class 


LATHES 


RYDE’S HILL, nearGUILDFORD 


See advertisement. last and next week OA 


BLAKE PATENT BOILERS, 
STEEL RAILWAY WAGONS, 
RAILWAY WHEELS, BRIDGES, &c. 


See Last and Next Week's Advts. Q549 


sm49 




















BLAKE BOILER, WAGON & ENG. CO., Ld., 


DARLINGTON, 





ARROL’S BRIDGE & ROOF Co., Li. 


Germiston Works, GLASGOW. 


Telegrams—GERMISTON, GLASGOW. 


London Office: ABC and 
7, East India A’., Engineering 
‘ 
Leadenhall St., Codes. 


E.C. 





ENGINEERS, DESIGNERS, & CONTRACTORS. 


Gast and Wrought Iron and Steel Structures. 











BENNIS 
BOILER-HOUSE PLANT 


INCLUDES 


BENNIS STOKERS AND GOMPRESSED AIR FURNACES, 
BENNIS ELEVATORS AND CONVEYORS. 
















BENNIS 


Stokers & Compressed Air Furnaces are 
applicable to one boiler or many ; to Lancashire 
or Water-tube. 


BENNIS 


Chain-Grate Stokers (Bennis-Miller-Bennett 
patents) are without dumping bars, have halved 
links, and an adjustable air supply. 


BENNIS 


Elevators & Conveyors mean economic 
transport from first delivery to final deposit. 





BENNIS PLANT 


ENSURES 
(1) Cheap Steam, 
(2) Low Fuel Costs, 
(3) Highest Evaporative Duty, 
(4) Smokelessness, 
(5) Minimum Costs of Transport, and 
General Economic Success 





BENNIS Chain Grate (new Patents). 


BENNIS GUARANTEES the Buyers SPECIFIC RESULTS. 


ED. BENNIS & CO., Ld.. Little Hulton, BOLTON. 


London Office: 28, VICTORIA STREET, S.W. X1669 























J, Brook Steel Works and 
Sheffield Tube Works, 


HOWELL & C0., — 


awa” VETRITE ven 


TOOL veny 
STEEL. BRAND. BEST I! 


diese 
SPECIAL STEELS FOR MOTOR CARS. 


CHROME, NICKEL AND VANADIUM STEELS: 
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|? is astonishing, when you 
come to find it out your- 
self, the manifold good 
uses to which a tin of 
DIXON’S GRAPHITE may be 
put, and the money you 


can save on the lubricant 
bill. 


HEN again, the difference 
between the old style paints 
on the market, and the 
GRAPHITE PAINTS that 
DIXON’S make, is a pleasing 


surprise. 


Better still, if necessary we 
can prove to you how this 
comes about, and show you 
illustrations of some of the 
most important buildings in 
this country protected with 


DIXON’S GRAPHITE PAINT 


We have some most interesting 
and convincing literature we would 


like to send you. May we? 


The Joseph DIXON CRUCIBLE COMPANY, 
26. Victoria Street, LONDON, S.W. 


A1800 














ARE 
ALWAYS SENT 


«ON APPROVAL” 


Send for Descriptive Catalogues. 


ENQUIRIES SOLICITED. 


Lancaster & Tonge, Ltd., 
Pendleton, MANCHESTER. X1110 
ON ADMIRALTY LISS. Contractors to H.M. Government. 














LOCO 
STEAM 
CRANES. 


Wires—LIFTING, 









Standard Sizes. 


tol 


1 
1: 
2 
3 
5 
7 


LEICESTER. 


Q66 Telephone—575. 


Ready for Delivery: 
TON. 


TO CARRY 2, 3, 5, 7 TONS. 














Steam Wagon to carry 2 tons an 
n at 8 miles per hour. 


MANN’S PATENT STEAM CART & WAGON CO., LD., 


HUNSLET, LEED 
LONDON OFFICE - - - 2 pameaanoe AVENUE, E.Cc. 
































} 


FACING 
_, MACHINES|- 


WHITWORTH AND 
GAS-THREAD 


NUTS, &c., 


which are placed on .he 
mandrel and mechani- 
cally removed without 
stopping the machine. 


SAMUEL PLATT. LTD. WEDNESBURY. 


GARDNER OIL, GAS & 
SPIRIT ENGINES. 


L. GARDNER & SONS,.[d., Barton Hall Engine Works, PATRICROFT, MANCHESTER 


Telegrams—Turorem, Patricnrort. Telephone—No. 48 Eoouxs. x1621 
Ama 87, Queem Wictoria Street, LONDON, E.C. 








ANTIMONY 


The 





Seiling Agents are 


Crosier, Stephens & Co., Newcastle-on-Tyne. 


LONDON::- 446,"|Mansion House Chambers, E.C. 
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BORING & TURNING MILLS, 


Will swing 36in. diam. x 24in. height. 









OTHER SPECIALITIES. 


12, 14, 18, 20, 24, £8, 32, 36, 
40, and 48in. 


DISC GRINDERS. 


5in. to 12in. 


CAPSTAN LATHES. 





HIGH SPEED 
COLD SAWS. 


Dukinfield, 
"IM ANCHESTER. 


Z195 


ROBERTS BROS 


LONDON: 52, vce Wictoria, Street, E.cC. 


JUST PUBLISHED. 


THE PREMIUM SYSTEM oF PAYING WAGES. 


A Discussion of its Advantages to Employers and Employed, and a full account of 
its use, with Examples from Actual Practice. 
Post Free, 1s 13d. 


33, NORFOLK STREET, STRAND LONDON 





FOURTH EDITION. 


One Shilling. 


Orricze oF ‘THE ENGINEER,” 


Lev-IMmood wou adnas 





Machine-cut Gearing. 


Rawhide Pinions. 
Ad. Ahlers, 


Sunderland. 


Nat. Telephone—01558. 
Telegrams —‘‘ Ahlers, Sunderland. 


Y825 

















‘THE LANARKSHIRE BOLT & RIVET Co. 
(Pillans’s), Burnbank, HAMILTON. j 


| BOLTS & RIVETS of every description in IRON & STEEL. 
| 
| 
| 








SPECIAL QUOTATIONS FOR SHIPMENTS. 


Signy Address— 
“* PILLANS, _Hamavton.” = 


Glasgow Office— sm31 ie” 
Mitchell Street. E- 





90, 


TIS TRUE! ~ UP- TO- DATE: 


INS URAN Cl E This Space is Occupied by 
"scainsr toss or J BALDWIN & CO., 


AGAINST LOSS OF 
‘LIFE & DESTRUCTION  Higineers, Devonshire Brass Works, KEIGHLEY, 


OF PROPERTY SPECIALITY.—-Complete Sets of Patent Safety 
BY Boiler Mountings and Valves for High- 


Pressure and Superheated Steam. 
stot this SPACE in 2weeks.' — sew FOR CATALOGUE, POST FREE. 7225 











McDougall’s Patent 


GREASE EXTRACTOR 


FROM EXHAUST STEAM. 


For Condensing or Non-Condensing Steam Engines. The best method for 
preventing grease, &c., passing into the boilers. Intercepting and Collecting 
Chamber, combined with Hand or Automatic Drain. 


MecDeugall’s New Patent 


S'TrE A IW TRAPS 


New a for ‘biel Pressures and sian Steam. 


The very Latest. 


Sena ae mentee, sole ic 


W. B. HAIGH & CO.,LTD, PLANE ST., OLDHAM. 
BRISTOL'S RECORDING INSTRUMENTS. 


For Pressure, Temperature, and Electricity. Over 500 
Ranges to meet all requirements. 








Z270 


J. W. & C. J. PHILLIPS, 23, College Hill, London, E.C. 














IRON | 
CASTINGS. 


Engine, /achine, 
and 
Constructional Castings 


UP TO 12 TONS WEIGHT 


QUICK DELIVERY. 
LOW PRICES. 
HIGH-CLASS WORK. 














Send Enquiries to— 


GIMSON & CO. (Leicester), Ltd., | 





Fig. 981.—Electric Cranes, with Stothert & Pitt patented ‘‘Free Barrel” 
and iia: SANE: Gear. 


| Electric Cranes. 
Steam Cranes. 





Sole Makers for the United Kingdom 
of the 


SMITH PATENT CONCRETE MIXER. 


THE MOST EFFICIENT MIXER ON 
THE MARKET. 


Upwards of 3000 in usc. 








STOTHERT & PITT, 


Limited, 
BATH. 


X1492 London Office -53, Victoria Street, S.W. 





2 pee 
Vulcan Road, LEICESTER. Z58 | 





“PRIORFIELD BRAND,” 
Esyecially suitable for Machinery Cas 
Implements, Hollow-ware, Axle Boxes, igen ees | 
Purposes, and all best work, in which softness and | 
strength combined are important considerations. The 
No. 1 Iron will enable the using of much scrap, This 
iron has held its own as a high-class foundry iron for 
near 100 years, and is to-day as much in favour with 
users of best iron as ever. 

H. B. WHITEHOUSE and SON, Ltd., 

Priorfield Ironworks and Collieries, 

Near Bilston, Staffordshire. 


Telegraphic address— Whitehouse, Priorfield, — ~} 
Telephana—Rilaton, 32. 





Satan 1867. Contractors to the British | 
A.—Besiry Hype. 


“TN on = Government. 


BOILERS 


and Complete Steam Plants. 
THOMAS BEELEY & SON, Ltd., Special Steel & 


Hy fron Vessels | 
Nr. MANCHESTER. 





sa aia Spee 
| Pair of “Victor” Turbines witn ce tre discharge, 
and iron flume head. 


of all classes. 
See our large advertisement see page 5 of last 
and next week's issue. Q546 


FREDERIC NELL, 





“THE “VICTOR” TURBINE. 


Guaranteed Efficiency, 80 per cent. 
Construction Unequalled. 





BOILER FEED ano otner 
DUPLEX PUMPS 





TURBINE FUMPS. 


agen 


TRIPLEX POWER PUMPS. 


draw-bar regulation 


2285 


General Service Duplex Pump. 


46, Queen Victoria St., London, E.C. a 33° bocvicntts, London 
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INDEX TO ADVERTISEMENTS. 


Advertisements aot appearing this week, but included in the “Subject Matter Index,” will be found by reference to the preceding or following issues, with the exception of those appearing monthly. 

















PAGE PAGE PAGE) PA?) PAGE coms Pace 
Aobottand Co. Ld .. res Bradley,T. and W., Ld ., 38| Daniels, T. H. and J., Ld _.. 45|Guest, Keen & Nettlefolds.. 50| Kenyon, W., and Sons.. .. 59) Moseley, D., and Sons, Ld .. 35 peniaaes, Fe aoe Sm, 1A. 22' Thermit, La 
Adlam, G., and Surs re erearley. Fairbank, Lda_.. 7| Davey, Paxman and Co., Ld 29| Haigh, W. B., and Co., pr : 68) Kerr; Stuart andCo .:. 4-13 Motherwell ‘Bridge © Co., Ld .. 22) Robson, G. id Co .@ ae & Southwick, Ud 6 
Ahlers, Ac i, oo ne ridge, D., 4| Oavieand Horne . . 60| Halden, J., and Co , Ld . 27| Kirk, Priceand Co.. .. .. 72) Muir, W., and Co. a 44 Rodger, A. - oper .. «+ .. 9 Thompson, John 5 
Akrill, C., and Co., Las 1.49 Brights F mdty % ‘E iB. Co 59| Davies and Metcalfe, Ld |. 27 Hall, B: J.. and oe -y LA - 19 Klinger, R.,andCo .. 6 Mumford, A .G. .. 1. 424 Roger, R., and Co.,Ld.. .. 27 Thornton and Crebbin,Ld.. 4 
Allan, Anderson and Co |. §9| Britannia Co . 51| Davisand Primrose .. 61 Hali, J. and E La 37| Koppel, A.. ' 38 Mus e and Co., Ld . 9 Roots, J.D.,andCo .. .. 37 Thornycroft, J. L, and Co .. 4 
Allan, Whyte andCo .. .. it Brit'sa Liquid Air Co, td.. 4 Davy Bros.,id.. .. . ..66 Hall, J.P. and Go., Oldham 45 Krupp Grusonwerk, F 23 Mus aries and A., Ld.. .. 45 Ross and Duncan £ . 16 Thorp,’ J. B. 72 
Allen, E., and Co., Ld .._ ., 4) Br tish Moel ine ¢ , Ld |. 61 Dawes, G. W., and Co ;. 72) Hall, J. P., & Sons, Ld., Peter 40| Lanarkshire Bolt & Rivet Go 62 Nasmyth, Wilson and Co., Ld 5€ Rowell, D., and Co. 6 Tilghman "sSand Blast Co., Ld 55 
Allen, Ww. H., and Co., La ;: 31! Broadbent, T., and: Sons 18 De BergueandCo.. .. ..16 Hands,J.,andSons_.. .. 27) Lancaster and Tonge, Ld .. 67 National Gas magne Co., 144 57 Rowland, B. R., and’ Co., Ld $3 Pink er, Shentonandtyv .. 38 
Alley and Maclelian, La 21 Brown Bayleys. Steel Works 70 Delta MetalCo  .. |: |) 37 Handvside and Co., La -. 16 Lancaster, C. Bae d: ; Neil, James... . 22 Royles Limited’ . ). i” Saree 
Applebys Ld . 4| Brown, D.,and Sons .. .. es Dermatine Co, Ld. .. .. 4 Hardy and Padmore, Ld .. 40| Lassen and Hjort re 4 Nell, F. .. 68 Russell, George, and Co" 37 Tomey, J.,and Sons,Ld .. 51 
Armstrong, Stevens and Son 44 Brownlies and Murray, Ld ' 0; Dick, Kerr andCo.. 2. 1.6 Hardy Patent Pick Co.. 69-72) Laurence, Scott and Co., » Lal 56 New Conveyor Co., la 2 Ruese.l, James, and Sons, ta a Trier Brothers... .. .. ..-66 
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MAGNETIC SEPARATOR. BNKER’ OIL SEPARA To» 


FOR EXHAUST STEAM. 


For Separating Iron and Steel 
from any other Material. 


_ || @ 


=, 
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= i 
At Present Working Satisfactorily - - 


IN THE MOST IMPORTANT ELECTRIC STATIONS & WORKS 


PRICES'ON APPLICATION. Throughout the United Kingdom and on the Continent. 


rT 
Sole Makers ;— WRITE FOR ILLUSTRATED CATALOGUE. 
BAKER’S PATENT APPLIANCES CoO., Xtd., 


r he H AR DY PAT E NT PI C K CO. 4 Ltd a TELEGRAMS— Melrose Street Works, 
SHEFFIELD, ENGLAND. sai Her uscvgncee anand SCARBOROUGH. 
446 


R AN FS ‘ JOHN M. HENDERSON & CO. 
ABERDEEN, Scotland. 
THE GLASGOW IRON & STEEL CO., Ltp, Wishaw, ScoTLanp. 


Manufacturers of SIEMENS’ ACID STEEL 


SHIP & BOILER PLATES 


Also BILLETS of dead soft quality, SLABS, BRIDGE PLATES, ANGLES, 8ULBS, CHANNELS, 
ROUNDS, SQUARES. TEES; ZEDS, &, 





AS 


SUPPLIED 


THE MOST 
PERFECT 
MACHINE 

ON 
THE MARKET. 


TO 
THE 
‘ADMIRALTY. 











60,000 Pounds of Steam per Hour. ” 





















































Telegraphic Address—" INGOT, WISHAW,” 












THE ENGINEER 


THE WEIR “MONOTYPE” 
INDEPENDENT AIR PUMP. 


JUNE 28, 1907 


























Direct-Acting - - Positive Stroke. 
Economical - - - Efficient. 
Compact -_ =- - Simple. 


The Ideal Air Pump 


for Marine and Stationary 
Surface Condensing Engines and Turbines. 


Standard Sizes. 


=| G. & J. WEIR, Lp. 
o) Cathcart, 
Glasgow. an 




















~SILVERTOWN > 
India Rubber Goods 


Of all descriptions. 


Ebonite. Gutta Percha. 


The India Rubber, Gutta Percha, & Telegraph Works Co., Ltd., 


Head Offices: 106, Cannon Street, London, E.C. Works: Silvertown, London, E. 
Telegrams: Offices—‘ Silvergray, London.” Works—" Graysilver, London.” 


Branches: Belfast, Birmingham, Bradford, Bristol, Cardiff, Dublin, Glasgow, Liverpool, Manchester, Newcastle-on-Tyne, Portsmouth, Sheffield. (Spl) 1n67 














Brown Bayleys Stel Works Ld, Shell 


. Manufacturers of STEEL by the “SIEMENS” & “BESSEMER” PROCESSES. 
TYRES, AXLES, & SPRINGS for Railway Locomotives, Railway Carriages & Wagons, and for Tramway Engines & Cars 


SPEGIAL GUARANTEED SPRING STEEL, for Railway Locomotive Springs, Railway Carriage and Wagon Springs, and for Lurry, Dray, and Cart Springs. 


STEEL FORGINGS. 


PLANISHED STEEL BARS ‘or Shafting for Engineers, Machinists, and Agricultural Implement Makers. Special Stee! Blooms and Slabs. 
London Office: SUFFOLK HOUSE, 5, LAURENCE POUNTNEY HILL, E.C. 


Australian Agents—W. and A. McARTHUR, Ld.. 15, Macquarie Place. SYDNEY. (Bpl) nese 




















HIGHEST EFFICIENCY. 


Any Capacity and Head. For Belt or Direct Drive. aé POR AGCO Bi Lh) “GH Li: FT 


MAKERS OF 


also LOW-LIFT CENTRIFUGAL PUMPS. PUMPING PLANT 
HIGH-SPEED ENGINES. FAN ENGINES. DOCKS, IRRIGATION, 


DRAINAGE, SEWAGE, 


DRYSDALE & CO., L” crxscow.” CIRCULATION. and 








2-SI E Lec: DRIVE TURBINE PUMP. 
iin es a a Telegrams—BONACCORD, GLASGOW. | WRITE for CATALOGUE. _‘X1915 WRECKING PURPOSES. 
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Samuelson and Co., La 
Thwaites Bros., Ld 


Handl 
Burley = i Ld 
Harbour Plant 
Stothert and Pitt, Ld 
Haulage Gear: 


C.arke, Chapman and Co., Ld 


Heating Apparatus: 
jrowning, W E., and Co 
Sulfaio Forge Co 
Korting Brothers, La 
Smith, Howard and Co 


Hinges, Iron: 


Lrompton, Thomas 


Eger : 
4 and So! 
, and Sons, 


Hydraulle Leathers: 
Fleming Bt a Birkby and Goodall 


Hydraulic 
Machinery: 
Adlam, G., and Sons, Ld 
berry, #1., ‘and Co., Lad 
Davy Bro3., La 
Hieiuing and Piatt, Ld 


Holt = Willetts 
Leeds E eeriag and Hy- 


La 


Vacher, H. P. 


Hydro-extractors : 


Broadbent, T., and Sons 
Manlove, Alliott and Co 


Igniter, cee and 
il Engine: 


Lodge Bros. on Co 
India-rubber, &c.: 


mee Wat 
e! = 

Moseley, ey - ne Lad 
Reddaway, “an oo. la 


eiainias & & Ejectors 


Davies and Metcalt 


Gresham 

Holden — — la 
Klinger, R. 

Wilcox, W. 'H. and Co., Ld 


Inks, Drawing: 


Higgins and Co 
, 
Inspect’g Engineers 
Price, J. 


Office 
Vulcan Boiler Insurance Co 


Iron and Steel 


Davy » la 
Jones Wrightson and Co., 
oni 
Lowca Engineering Co.. Ld 
Wellman-Sea.er-Morgan Co 
Thornton and Creboia, Ld 


Iron and Steel 
Builaings & Roofs: 
Asp, J., ana Son 
Ashmore, Benson, Pease & Co 
Bain, W., aud Co 
Barrett, J. T , aud Co 
arrowtield i Lronworks, Ld 
Braby, F., 

Brownlie sad ae la 


tt, T. 
ton, Goodwin and Co 
Koweil, D., an 
Walker Brothers. Ld 


Jointing : 
Dixon Crucible Co 
, R., and Co 
Waiker, J., ana Co 





Laundrv Machinery: 


Hill and natey Ld 

Cassels and Wuliamso:. 
Summerscaies, W., and Sous 
Tullis, D. and J., Ld 


Lead Machinery: 


Krupp Grusonwerk 


| Lifts and Hoists: 


Barry, Henry and Co., Ld 
and Uo., Lo 








yoo 

Scott and Mountain, Ld 
Limited 

vi Limited 


Cutting : 


Brown D., and buna, Ld 


Light: 


Wells, A. C., and Co 







don Ld Ld|Moulding Machines: 





Liquid Air: 
British Liquid Air Co., Ld 


Lithographe' 


nav and — 


Loeks: 


Kaye, J. and Sons, Ld 


Co 


Lowca 
North 


Peckett and Sons 
fe eee 


Lubricators : 
British MoelHlinefCo 
Hulburd Engineering Co 


Trier Bros. 

Wakefield, C. C., and Co 
Machine Tools 

(see Tools) 

Manganese Steel 
Castin s & Fo gs 

fnaneld’ 8 ‘Seeal Ooo inary Co 
Marine Machinery: 

Renfrew Bros. and Co 


Mathematical 
Instruments : 
Negretti and Zambra 
Stanley, W. F. and Co. Ld 


Measuring Machines 


Newall Engineering Co. 


Merchant Tron: 
and Co. Ld 






a Gog hd 
ad ay 


and Br tnowlos Coal Co 
H. B., & Sons, Ld 


Metal Perforators: 
Barns, W., and Sons 


Metals : 

Atlas Metal & Alloys Co., Ld 
ham Foundry Co 
etal & Melioid Co., Ld 


Mining Machinery: 


Davey, Paxman ana Co., Ld 

Fraser and Chalmers, id 

Head, Wrightson and Co., Ld 

Heenan and Froude, La 

seers, Sona Ose a 
nares ‘oun 

Walker Broth: thorn, Wigan 


Jackman, J. W., and Co 





Pattern Wood:. 


Owen. J., and Sons Id 
Petrol | Motors : 


wnane Printing : 


a 


Co 
Pile Drivers: 
Nasmyth, Wilson and Vo., Ld 


Piles: 


British Steel Piling Co 
Pipes. Iron & Steel: 
Ciayton, Son and Co., Ld 
Figg, Tr and Co., La 
warts and Li joyds, la 


Pipe Joints: | : 
acnuughtan 
tons; 

Lancaster and To 

Lockwood and Car! 


Plates, Steel: 
Glasgow Iron & Steel Co., Ld 


Piummer Blocks : 
Hunt, R., and Cv., La 
Jardine, J. 


Pneumatic Tools: 
Ciimax Patents, Ld 
Cousoliaatea #neumatic Tool 


Co., Ld 
Globe ramets Engineering 
Howard Pneumatic Eng’g Co 


Ingersoll-Rand Co 
Macdonald, J., and Son, Ld 


Powder Coal Plant 


Schwartzkoptt Coal 
Firing Synd. 


, Ld 
La 


Kru) rusonwerk, F 
iro 

Khodes, J., and So 
Taylor and Challen, 


Printing and 
gen ationery : 


Pulleys: 


Douglas, Lawson aad Co 


Limi 
Mork Patent taees Block Co 
Smith and Gi 
Thompson & "Southwick, Ld 


Carruthers, J. H., and Oo 
—— John 


Drum Engin 
Drysdale, J., and 
Entwisle and Gass, Ld 
oe 
ig ani 
Glenfield and Kennedy, La 


‘ iP. and Sons,Peterboro 
Haste Pulp Co., Ld La 
Hathorn, ve and Co., 
Hayward- ler and Co 

Hughes an: ee 
Jones, E. H. j 
Medcalf and Brightmell 
Mumiord, A. u., La 
Nell, F 





Owens, S., and Co 















































Oil Cans: Parker, Thos., Ld 
. 5 " cs la 
Kaye, J., and Sous, Ld soi Hag hg Go, La 
Oil Engines: Richards, Rand Oo” 
Blackstone and ole ee” La 
ceeees i Gas 2 cngne ania »14| Thwaites Brothers, Ld 
Crossley Brothers, Ld Warner. R., and Co 
Dudbridge Ironworks, Ld Weir, G and is 
Fielding and Piatt, ouse e Co., Ld 
Gardner, L., and Sons Wilcox, W. H., and Co., Ld 
Globe Gas Engine Co., Ld — 
Orns! aud So! 
Potter, J: B and tom, LA prey Cleon 
Robey and Co., Ld sod Wien, 1 
es Limited fer J 
Vosper and Co., La sad Gok - 65 7 aecaiee 
Oil Extractors: og and Lowe 
Contin Rail Joint Co 
Baker’s Patent Applis lisnoes,Ld Crave a, ted be e. 
a Cc! err ani " 
Holden and Parooke, td F lay, A., and oo 
| Fowler, J., hg 
Oil-gas Apparatus:| Glasgow way Hgin's Co 
Mansfield and Sons, Ld ( ith, W., an —- . 
Hi 
dillen Steel Rail Works 
oil | Launehes: $ are ee or 
» Ld isca Foundry 
Hons Bushes 71 wippep heels 
0} 
and Bearings: ase Rees oe Ld 
Fleming, Birkby &Goodall,Ld| Ton Spring. : ee 
| . and W., 
Oil Mill Machinery ; *| Marple anid Gillott 
Rose, Downs & T Seiad Railway Carriage Co 
Oils and Lubricants: : Pickering, Tao Ls 
Price’s Patent Candi gy a gene ~., Ld 
. 
Srecieesiea'ite | ota, Wb tod SS 1 
Trier Brothers Stableford and Go 
Wakefield, C. C., and Co : nome hgh and Sons, Ld 
Gaited’ i ra Car Co., Ld 
Oil Separators : - 
nvwinety Oy Soy ame JO» id | Rams, Hydraulic : 
acher, H. P, 
Packing, Metah.>: | ““"" 
Green and i Reducing Valves: 
ean bike | and Co., id Royies Limited 
us *y ’ rs 
Hulburd co  |Refrigera 
Klinger, R., and Co * Mae neory: 
oseley, D a song, i. Farringdon Works and BH. 
yt Co., aid. an and 7 ld 
U.K. Metallic Packing Goa) asl _<. dry ‘and Engi- 
Walker, J., and Oo _ oe Refrigeration 
Paints: Pulsometer Engineering 
Morris and West, Sterne, L., and Lo, Ld o 
Painting Machines:|p; 
; 4 *| Rivets: 
Wells; A. ., and On yal: Brothers 
. 
lari and Mis” and Son Daw, « and Z. 
Redfer fetter GF and Oo Rolls and Rolling 
vice sis, 00 __Mill Plant 
Wadkin, & Bon and coves Cee Lea 
Pa oa, attern Msi id Boofs(see Iron Build’gs) 


Sand Washers: 
Hardy and Padmore, Ld 


Saw Mill Machinery 


= Woodwerbng 


Serewing Tackle: 


Halse and La 
Haley a Oo, Le 


prnonsnr 


Chris Pate o, La 
Wigglesworth, ¥. ., and Co., da 


Shearing Machines: 


Jones, Geo., Ld 


Sheet Metal Work: 


Donovan and Co., Ld 
Soda Water 


Barnett and Foster 


Springs: 
prings and Tonge, Ld 


Tempered Spr: g-Co., Ld 
Steam Engines: 


erson and Co 
brazil, Holborow =, Straker 
Brearley, Fairbank, Ld 
sprit. Westinghouse ‘ElectricCo 
Burrell. C., and Sons 
Campbell and Calderwood 
Cole, Marchent & Morley, Ld 


Dodman, A., Ld 

taston and ‘Bessemer, La 
Galioways Limitea 
Heenan and Froude, Ld 
Hindley, K. S., and Sons 
Howden, J., and Co 
Lees, T. T. and R. 
Plenty and son, Ld 
Reader, E., and Sons, Ld 
Reavell and Co., La 


ery: 





imited 
Turner, E. R. and F., La 
Willans and Robinson, Ld 
Wilson, A. 


Steam Launches: 


Cochran and ons toe F, la 
= and F 


Louie and and Co., Ld 

Salter Bros. 

Simons, W., and Co., Ld 
Simpson, Strickland and Co 
Yarrow and Co., Ld 


Steam Separators : : 


W. &., ani 
Holden and d irooke, 1 La 
Lancaster and Tonge, Ld 


INDEX TO SUBJECT MATTER OF ADVERTISEMENTS. 





Turbines (see Fans) 


Turnstiles : 
lser, C., and Co 
Le Gran id and Sutclift 


Typewriters : 
ype T) pewriter Co., Ld 


Vacuum Pumps: 





Hobdeli, Way aud Co Ld 
Lancaster and Tonge, Lda 
athe sce 
en, 
Armstrong, Whitworth & Co | 
Beardmore, W., and Co 
Brit. Wes. inghouse KlectricCo 


Brown, Bayley’s Steel Works, 
Brown, J. nl Co »Ld | 
Fate? keira Co., la’ 


T., an 
Vickers, Soxrs and Maxim, Ld 


Steel Structural 
Work: 


Ashmore, Benson, Pease & Co 
Bagshaw, J., and Sous, La 


Morton, F., and Co., Ld 
Walker, C. anu W., La 
Stills and 


Distilling Plart: 
Blair, Camphel and McLean 
ard ana ——e 

and Wood 


Sekara Mechanieel, 


a6: E., and Co., Ld 
Haigh, W. B., and Go 
Meidrum Bros., Ld 
Proctor, Jas. 

Triumph Stoker, Ld 
Stone Breakers: 


Baxter, W. 
ping baby a Co 


Marsden, H. i 
to ie 
Suetion Gas Plant 
(see Gas Engines) 
Sugar Machinery: 
Biair, Campbell & McLean Ld 
Way aua Vo 
Craig, A. F., and Co., Ld 
Mauve, allivw anu w., Ld 


‘lees tson Co., Ld 
Stewart, D., and Co., Ld 


Superheaters: : 
sruse Supérheater Co 
Galownge Limited 
Surve) ing 


lnseruments : 
Clarksou 
Stan.ey, W. F., aniCo., Li 


Tanks; | 


iraby, poe co., Lal 
an 
ewton, Chambers & Co., Ld 


‘ime og : 
swewellin’s Macnine Co 
Limited 





Tools: 
Alu:a Machine Tool Works 





ae ren a eaty A La 
Clarke, a 
Reavel! ani 


Valve Makers: 


Auid, D., and Son 
Baldwin, J., and Co 
Breuer, H., and Co 
Dermatine Co., Ld 
Lunken Valve Co 
‘urnbuil, A., and Co., Ld 
Walls Valve Mfg. C 
Warner, &., anu Go 


| Ventilators 


Boyie, &., and Son 


Vuleanite 


Winter, F. 
Warships 3 
CammelL, and Co.. Ld 


Washers: 
Grover and Co., Ld 


Water Purification 
and Softening: 
Baker's Patent aT Co 
Glover and Hobso: 
Keanicott Water ‘Soft ner Co 
Lassen and 
Mather and 





Wind Pi nd ” 
Windlass 


Wubson, J. ¥ aod Co 


Wire & Wire Ropes 


E 
E 
we 
g 
s& 


Wire (insulated) 


Johnson and Phillips 


Wood Engravers: 


Swain, John, and pe Ld 
Wood Serews 


and Rivets 
Guest, Keen& Nettlef-"s 1 
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Fuller, Horsey, Sons & Cassell, SRGIEINS NEW BOOKS AND NEW EDITIONS. Weiler Kicked Price and Oo., 
ITS USE AND MANUFACTURE. By Purcir R. (estabusned 1680p 


BILLITER SQUARE, LONDON, E.C. 
ESTABLISHED 1807. 
AUCTIONEERS, VALUERS, AND SURVEYORS 


OF 
MILLS AND MANUFACTORIES, 
PLANT AND MACHINERY, 

WHARVES AND WAREHOUSES. 
Telegraphic Address—‘‘ FULLER Horsky, LONDON.” 
Telephone No. 746 Avenue. BK29 

H.M. DOCKYARD, PORTSMOUTH, 

BY ORDER OF THE LORDS COMMISSIONERS 

OF THE ADMIRALTY. 


Fuller, Horsey, Sons & Cassell 





will saeite in their SALE by AUCTION, at H:M. 
Dockyard, rtsmouth, on ‘TUESDAY, July 9th, an 
falowen on at Eleven o'clock precisely each day, 


28 tons old brass tubes and mixed metal, 10 tons scrap white 
metal, 13 tons old oat aud zinc aa oe bottoms, four 
tons foundry ashes, 1362 tons mild stee'! steel and iron 
serap, 80 tons old wire rope, 70 tons electric cable, electrical 
gear and stores. 18 ships’ anchors, seven old boats’ boilers, two 
boats’ engines, 85 Brotherhood eogines, four steam pinnaces 
and launches, iron and wood blocks, lamps and lanterns, engt- 
neers’ machine too!s, including six lathes, three ey 
machines two shaping machiues, 20 ventilating machines, 4 
hyaraulic jacks, vices, and nume*ous other effects. 

May be viewed ures working days prior to est ~ Hews § 
of sa e.—'‘ataio, 6d. each) may ba had at th: “ANSEL 
and of Messrs. UL ER, _— SONS and ‘cass LL, 

11, Billiter-square, London, E. 


Greenock, N.B.—Convenient Manufacturing Premises with 
Water Power.—To be Sold by order of the Receiver for the 
Debenture Bolders in mera matter of the Compound Metals 


Company, Limited.—Mess: 
Sons & Cassell 


Fuller, Horsey, 
5 AUCLION. on the Fremises, on 


will offer for SALE 
TUESDAY, July th 23rd, 1997, at Eleven o'clock precisely, ‘the 


uadermentiened 
MANU FACTURING PROPERTIES IN 


GREENOCK. 

LOT 1 will comprise the Metal Rolling Mills in Dellingburn- 
street, having an extensive fron’ thereto, and an area of 
about 6843 square sy oe ars hela in perpetuity, subject 
to a feu duty of op ae num. 

LOT 2 comprises the tal Stamping Works, on ihe opposite 
side of the same street, having a <gae thereto of 305fc., and 
an area of about 7647 square yards, which are held similarly, 
subject to a feu duty of £63 143. 6d. per annum. 

Both the proper: jes have an ample supply of water power, 
and the Pelton wheels, with the gearing w c-ntrol same, will 
be included in the purchase cf the respective lots. They will 
first be «ffsared together as a whole and if not sold, ther 
separately in two lots, as shown above. 

May be viewed by orders, and particulars, with plans and 
conditions of Sale, had of Messrs. Patten =~ Prentice, 





eerie 18, Kilblain-street, Greenock ; of Messrs 
LLER, HORSEY, SONS ‘and CASSELL, ll, 


Billiter- 
8 ‘ae London, E.C. _ 170 


Re The Compound Metals Company, Limited.— By — of the 
Rece'ver for the Debenture Holders.— Mess 


ee ler. Horsey, Sons & Cassell 


Ep pox? for SALE by AUCTION, i1 Lots, on the 
CESDAY, July 23rd, 1907, at 11 o’clock precisely, 


ENTIRE CONTENTS 
f th 
METAL ROLLING AND STAMPING MILLS, 


situate in Dellingburn-street, Greenock. The Plant and 
Machinery, which forall practical purposes is new, includes 19 
heating and annealing furnaces, seven pairs plate and strip 
rolis, 10 brushing, scraping. grinding, winding, and marking 
machines, six pickling bwks, set plate-straightening rolls, three 
cutting and shearing raachines, two corrugating machines, saw 
bench, two draw benches, hydraulic press and pumps, two power 
ses, six lathe:, drillic, g and planing machiues, hack saw 
machine, cold saw machine, five-toa weighbridge, 2 -ton 
hydraulic tens'le testing machine, eight traveliers, cranes, &.. 
two boilers, with aealines | _ fittings, six electric moors and 
generators, sh -fting, belting, &c., stamping dies, engi 
neer’s and smiths’ tools Som other effects. 
May be viewed by special order, on three days preceding and 
morning of sale, and catalogues had _as in preceding pl re 
ment, 


(Jonst ructional Ironworks, in the 
Westof a for SALE, asaGOING CONCERN. Area 
about 800 square yards. Loug lease. Lew groundrent. Sub- 
stantial ground-floor buildings, movern plant and machinery, 
railway siding, good shipping facilities, and cheap electric 

wer. To close an estate. ically break-up ue would 








accepted.— Pi ae particulars and orders tv view may be 
obtained of R. ¥incham, Esq., Chartered Accountant, 
W.U., a dof Messrs. FOLLEK, 


3, Warwick-co' sak Ho Iborn, D: 
— SONS and CASSELL. 11, Billiter-square, Loe” 








Railway Switches and Crossings, 
TURN NT ABLES, Wa WATER CRANES, TANES, 
I3CA FOUNDRY: and BENGINAERING CO., 0., Newport, Mise. on. 


London Office: and 17, Devonshire-sq 
street, E.C. (Spl) wx158 


Filectric Pump and Hoist Gears. 


See Advertisement, las last week, page 49. 


GIMSON anv CO., | LEICESTER, LimIrep, 
VULCAN ROAD, LEICESTER. Bx ¥740 


CEMENT MACHINERY. 


¥ 

ines Newell and Co., Ltd., 
MISTERTON, GAINSBORO, an 

erent CINERY. incl inclu ARED ip SUF ; also to 

maar upon Sites, , Raw M "Ma Seriaie Be * px421 











Machine and Engineeri ng Work 
of alt description Ute a rere y 


Patentees, &c ; also REPAIRS aha REN 
moderate charges. —KOSSER and RUSSELL, Ltd., 
Wharf, Hammersmith. 


Tank | Locomotives, 4 or 6 Wheels 


, come 
Spl BK422 





—— Ds 7 workmanship to main 
ine copies A 5 and W. HAWTHORN, y, Les 
and CO., Limited, tod, Engineers Newcastle-on-Tyne. — 

See Ill d Adverti t this week, page 23 








A Separator 
| ignore Mr ee See 
materials. particulars. 


Sen 
“THE HARDY PATENT PICK COMPANY, 
Suerrizip, Exoianp. —— 


TANKS, 
OONSTRUCTIONAL IRONWORK AND GALVANISERS 


JOSEPH ASH & SON, 
Rea Street South, BIRMINGHAM. 








R.  BOBY | peters i SCREENS, anv 
MALTING APPLIANCES. 


LIMITED. | BURY sT. EDMUNDS. 


Sage Se FREDERICK T. GISSING. 
ABRIDGED Contes —Formation, Growth 

Cutting, and Dred etgies 
I ee bliography—Patents—Inpex. 
Admirably compiled matter. . 


In Meaium 8vo. Ilust:ated. Just out. 15s. 


Pull uy 
ABRIDG. 


Piate Mouldin; 


Management—Inpex. 
“ A happy combination of theory and practice, 


PHE METALLURGY OF 


Third Edition, Now Ready. 


Influence of Metalloids, Heat Treatment, Special 
speedily as possible.” — Hngineer. 


- igning, Construction, 
Just Out. 


net. 
GENERAL CONTENTS.—Part I. Engines: 


ints 





Chatches—T 
Radiators—Bonnets, 
* Thoroughly pract ical and scientific . 


ts, &ec. —Labrication~Bosrings— 


Very Fully Ulustrated with Plates and Diagrams. 


CONT 


graphy)—Ispex. 
LONDON : CHARLES ‘GRIFFIN & CO.., 


-Drying—Peat Fuel Manufact 


In Crown 8vo. 


ED CONTENTS. —Introduction— Moulding Sands—Facip 
preg ee ma ae PY _ ey Secu ing 
achine Moulding—-Dry Sani Mouldi: Loam Moulding—Chill Casting—Cast her M 
Buraing—Weizhting and Bioding Mat: rials—Shr inkage, “team Mowing Common site Batte Pe Hoan 
Iron, Steel and Malleable Cast lron--Refractory Maierials—Fuels and Furuaces— —Mixing by Analysis—Re-melting 
Cupol a—High Temperature Measurement—Steel—Metals other than Iron Alloy s~-Testing—Micrographic Analysis 


ARSM., F.1LC.. With a Lagan on the Mechanical Treatment of en by J. 


2s. ne’ 

ABRIDGED CONTENTS. The Plant, Machinery, Methods, and Ch 
Processes (Acid and Basic)—The Mechanical a of Steel, comprising Mill Practice, Plant, Cig Machinery— 
Steels, Microstructure, Testing, and Specification: 

“We cannot conclude without earnestly reccmmending all 


PETROL MOTORS AND MOTOR 


and Working of Petrol Motors By F. 


Historica!- 

Cyl nders, Pistons, Valves, &¢ —Crapk Shafts, Chambers, C ms, &c.—Pumps, Fly-wheeis—Pipe 

—Uontrol, Balancing— a tov ) _Engines— Marine Motors. 
ee See - Reds—Brakes— Wheels —Frames—Steering Gear— 

‘actors of Satety— Stresses—Change-speed Gears—Inpex. 

we have p‘easure in recommending it.”—Me-hanical Engineer. 


THE PROBLEM OF FLIGHT. 


E Just Publisheu. 10s 60. net. 
‘EN'T's.—The Problem of Fiight—The Helix—The Aé.oplane—The Aviplane—Dirigible Ballcons—Form and 
Fittings of the Airship—Appendices \The Pvssibility of Flight, Weight, a Fienible Wing, Theory of Ba'ance, Biblio- 


Clcth, Fully Ilu,trated, Ju. tout. 6s, net, 
and  Distribution—Spscific! Gravity and Analyses—Digging, 


ure—Nature and Uses of Peat as a Fuel—Otherwise than asa 


+ full of extremely valuable information."—Paper Maker. 


ENERAL FOUNDRY PRACTICE. A Handbook for Iron, 


Steel, and Brass ep Metallurgists, and by er" 


By A. McWILLIAM, A.R.S.M., and PERCY LONGMUIR. 


a el Tocls—Boxes—Handlivg Material- 


Cores—Mou from Guides—Bench, Uddside, and 


‘aults—Malleable or Wrought 


Both correct and interesting.”— Power. 


STEEL. By F. W. Harsorp, 


W. HALL, A.M. Inst. C.E. 


and of the Open Hearth 
The 





i of the B 





to make themselves soquainted with it as 


1 
CARS. C Yomprising the 
STRICKLAND. With over 300 li ustrations. 
-Power—Gevers! Arrangement—Ignition—Carburetters— 


yale qursee 88 Silevcers 


Gas Producers, Part lf. Cars: Gen Arrangements 


By Herpert Caatcey, B.Sc. 








FULLER, HORSEY, SONS ani CASSELL, 
Make a speciality of the SALE and LETTING of 


WAREHOUSES, 
and are the only firm who deal EXCLUSIVELY with manu- 











{ anufacturing 
i equipped with motive power, in London, in close pee 
mity to three of the railway termini and canal, having sub- 
stantial ry with L.CC. requirements, mostly of two 
floors, with a fi eee 


ages pee to be LET —For terms and full particulars a) | 
to FULLER, NORSEY, SONS and CASSELL, HM, Buller 
— E.C. 





‘ngineering Works (F reehold) | 
within two hours’ rail of Lond: n to be SOLD as a Goin; 
Concern. Extensive a good carriage facilities. RED 
ae buildings. Modero pliant. Cheap labour.—FUL 
ORSEY, SONS and CASSELL, 11, Biiliter square, Bee lise 


(Jonstructional Ironworks on the 
Thames, os with modern plant in good running 
order, to be SOLD.—For full particulars and orders to view, 
apply to FULLER, HORSEY SUNS and CASSELL, 11, 
B 1 iter-square, E. Cc 1197” 








(WITH or WITHOUT 


F ACTORIES PLAN1), LAND, 


WHARVES, WAREHOUSES. —Largest Beemer, issued 

free by LEOPOLD FARMER AND sth a 

Surveyors, Auctioneers, an ecialists in Factory pe! 
"Gresham street, Bane, Bu., and Kilburn, N.W. ens} 


FACTORIES. WHARVES AND| 


facturing property as distinct from dwelling-houses and resi- | 


| 


dential esta’ y of their printed Register (the largest | 
and oldest satablishod} forwarded on TER 
ices: 11, BILLITER-SQU 1194 
Premises, 


e of 23,(COft., and a considerable area vo | 


LTD., EXETER STREET, STRAND. (Spl) 8x03 
| By C. E. HOUSDEN, 
Superintending Engineer, P.W.D., India. 


| PRA! /JTICAL HYDRAULIC 


(WATER-SUPPLY AND DRAINAGE) TABLES 
AND DIAGRAMs. 
With 6 Full- “Page Plates aud 7 Diagrams in the Text. 
‘own 8vo. Price 3s. 6d. 

These Tables at Diagrams have been preeteed for the 
accurate, easy, and quick calcuiation of the s zes of pipes 
required’ in water-supp y schemes. I'hey apply also tu the 
wee am of sizes of drains and sewers required in drainage 
scheme 


pRAC TICAL EARTHWORK 


TABLES. With 9 Full-page Plates. Crown 8vo, 2s 61. 
These Tables have been designed to facilitate the areas of 
cross sections of banks or cuttings, on level or side-long 

ground, or on hill sides ; they also aliow or the cubical contents 
of very lopg banks or cuts, where the cross slope is level, or 
gradual, or unifirm, on, B easily ascertained in such a way as 

f allow of an easy check being Kept on progress of work 

Prospectuses sent on application. "5x45? 


LONGMANS, GREEN & CO., ?9, Paternoster-row. Ldn., F.C. 


MERGHANTOAL, AND ELECTRICAL 
VALUERS, 


ARBITRATORS, anp 


AUCTIONEERS. 


We also make a speciality of, my’ invite confidential 
communicati ons 


ENGINEERING banrinbentrs 
from FIRMS OF GOOD REPUTE and 
PRACTICAL ENGINEERS WITH CAPITAL. 
London :—46, WATLING STREET, E.C. 
Manchester :~ALBERT CHAMBERS, ALBERT SQUARE, 


Telephones—5077, Bank, London ; 3218 Central, Manchester, 
Telegrams—“ Indices,” London ; “ Indicator,” Matchester, 





+ ° 
‘or Sale, as a Going Concern, 
Important Old-established ENGINEERING WO: 
employing abont 150 men, within 75 miles of London, WORKS, 
ing six acres Freehold and ample room for extension, with 
Dock aud Wharf 140ft. lon; fully equipped with motive 
| Chal machine tools, and foundry ; ; good connection, and 
PR nty of work in hand. —Apply to WHEATLE ¥ KIRK, 

RICK and Co., bess Watling: street, London, E.C, 


On TORSDAY, July 9th, 1%7,at 2 p.m. 


Moers. Bradshaw Brown & Co, 


ont SELL SURLIC AUCTION in Lots, th 
ERN PU G PLANT and MACHIN™ SRY 
at ul! emis of a me rthfleet Coal a t vo., Ltd., 
ai HFLEET, KENT, o i 
3 CORNISH yr 22ft. bes y 5ft. 6in. 
3 WORTHINGTON FED PUMPs, “GREEN'S 


ECU. No MIs. 
25 H.P. “ MARSHALL'S” LOCO. MULTITUBULAR 
A “WORTHINGTON” DUPLEX CONDENSING 
ane ENGINE. ’ 


A“GWYNNE’S” l0in. ** Invincible 
CENTRIFUGAL TWis canine F PUMPING ENGI! E. 


Horizon‘ aD. 
DIFFERENTIAL CONDE ING PUM PLNG ENGINE, 
COMPOUND COND ING 
DIFFERENTIAL ploy eee, 


each raii sing 2000 gal min 
X0 TONS UF ROUG HT ma vast IRON 
STEAM and WATER PIPIN 
3 TON LOUBLE cY XLINUAR © BLAST H URNACE 


Large iin of Valves and Fittings, 
A wy; ee Coupled SSE Type 
U. TANK + NGINE. 
Catalogues at the AUCTIONEERS Offices, come 
buildicgs, Loudon, E.c., and Millwal, London, K. 


BIGHLY tat Ae ks SALE oF NEARLY NEW CON- 
TRACTORS’ PLANT AND MACHINERY, 
Thomscoe to > nace and wenaby Barmboro Contract, Dearnes 
Valley Railway (G.C.R.).—Harlimgton (Mexboro’ Station), 

near Doncaster. 


A. T. and E. A. Crow, Contrac- 











For Sale, General Engineering 


BUSINESS, as a Going Concern, one hour from 
London, conveniently situated ; titted complete with moderu 
machjnery; plant diven electrically ; plenty of land for ex- 
tensiuns; good accommodation’ for siding if required —For 
further particulars, address, 872, Engineer Office, 35, Norfolk- 
street, Strand, W.C. 872 


For Sale, or to be Let, Centrally 


situated in the city of Ghonsester and near rail and 
water, valuable FRESHULD ENGINEERING WORKS, until 
recently occupied by Messrs. William Sisson and Co., Ltd., 
comprising comn.odious turning, fitting, erecting, and patterm 
shops, engine-house, ee suite of offices, stores, yards, &. 








arking, Close to Coalite Com- 
PANY'’S pro 4 works. 32 acres. of if ma meng 
WATERSIDE LAND to be SOLD, with valuable frontage to 
Mc o2rs-.ane and Barking Creek, suitable sites Jor factories, &c. 
—Plans of LEOPOLD FARWER and SON?, Survey: rs and 
we —. 46, Gresham-street, E.C., and kia | 
N.W. 


obtained.—For particulars and 
to view apply to Mr. fF A MITH, New I[nn-chambers, 
Gloucester ; or to Messrs. BRUTON, KNOW 


LES and CU., 

Auctioneers, Glowesster. P478 
| Fer Sale, Very Genuine Old- 
ESTABLISHED STEAM  panieb ant NG BUSINESS, 
pon in present hands for many years past, comprisi: g :— 
Sets of Ploughing and Caltivatiag Tackle, with 








pe my subefon, as and Provinces. 
500 Sash available. 
Also Several ndred Acres of 


FACTORIES, 
WORKS, | wich'RatSiaings ¢ Canal ja 


Wo RK SHO PS. 12, a Bags I Ring Ec. 
THE MEN WHO KNOW 


A good thing when they s:e it are building their Factories and 
NEW ENGINEERING .WORKS at ze 


PETERBORO.’. 
There is every inducement for you! 
FIVE RAILWAYS and RIVER FRONTAGES. 


Low Rates and Low Rents. Within 14 hcurs of London on 
the G.N.R. 


FREEHOLD FACTORY SITES 


quite close to the town. 


TWO ACRES FREE 


Any quantity of Freehold Land ready for immediate develop- 
ment at the LOWEST PRICES. 
Write for particulars to— 
HERBERT -WOOTTON, Old Fletton, Peterboro’. 


uired, to Rent for the Coming | 


e 

Req _ Satie, within half a mile of Cannon-strect, 
E.C., a Suitable COVKRED SPACE for Aéro Dynamical ex- 
periments, 60ft. by 40ft., not less than 8ft. high.—Send par- 
—— to PATRICK Y. ALEXANDER, 82, Victoria-etreet, | 


A rch to Let, Fitted with Power 
and Light; rent £60.—Apply, 235, Southwark Bridge- 
road, 8. K. P35 


Brassfounders’ and Fimsbers’ 


PLANT, TOOL, and STOCK to b3 SULD as a Going 
Concera. Es ablished over 16 years. Home and Foreign con- 
nectious. Good opportunity for small capitalist.—Addres:, 
P78 Engineer Uffice, 33, No:folk-street, Straud, W.C. P785 


(i ity of London.—To be Let or 

SULD, a commandivg BUILDING, occupying a promi- 
nyt position in Farringdon street, snown as lnsurauce Build- 
ings, as now in the occupation of the London, Ediuburgh, and 
Glasgow Insurance Company, Limited, who in about six months’ 
time will be removing tu their new building in huston-square. 
Th+ premises are of substantial construction, of a bold style of 
a-chitecture, and comprise basement, ground, an4 four upper 
floors, the total floor area being about’ 11,890ft. Also a smailer 
ining, comprising a total floor area of 2650ft. 





"y 


P852 

















BUCKTON TOOLS. 


See Illustrated Advertisement last week, page 68. 


adje 

The whole ne Fe well adapted for a public institution or 

society, or for any large firm requiring important premises in 

a central position as showrooms and Offices.—For further par- 

ticulars, apply to Messrs. VAVID BURNETT aud CU., dur- 
veyors, 15, Ritalnatene; London, E.C. 157 





THE EDWARDS 


PATENT AIR PUMP. 


For Lilustrations see June 21 (page 84). (Spl) x98 
3 and 5, CROWN COURT OLD BROAD STREET E.C. 


YARROW'S 
WATER -TUBE BOILERS. 


O38 iLLUSTRATED ADVERTISEMENT APPEARING 
THIRD 188UEK OF EACH MONTH. 


anita ma 
POPLAR, LoNDon, 





Fo. Sale, as a Going Concern, 


wing to dissolution of partners! old-establish 
GAS, WATER, STEA. sot CONDUIT TU bicsed FITTINGS 
MANUFACTURER'S BUSINESS, situate in the Midiands. 
Works are freehold. Business is a profitable one, and in full 
progress at the present time. Audited accounts cau be pro- 
duced.—For further particulars apply to Messrs. JOHN 
LE «IS and Cu., Chartered Accountants, 0, Waterloo-street, 
birmingham ; or to Messrs, Karte, LANDOR and Core, 


W 
Wolver 





| 





| 
| 





SsSbeites all in good working order ; also e of Premises ; ; 
inspe tion inviteu. Has es ofa very large agricultural 
area, and earning big returns. rics moderate. The above 
would afford easy and remiunerative occupation to anyone 
seeking an outdoor life ; a supervision is ewsy; practical 
experience not necessary. Would; uit anyone of positiou Lot 
wishiug to devote whole time to business.—Apply, FRKANa 
STUBBS, Estate Agent, Bishop's Waltham, Hauws. 1125 


ueen Victoria-street, E.C.; Best 


POSITION.—VACANT compact "GROUND FLOOR 
and BASEMENT; goods entranc: rear; low rent.— 
Vv. W.S. and Co., 106, GQacen Victoria-street. 178 


Small Agricultural Engineeriog 
WORKS iu Cornwall, comprising blacksmiths’ shup, 
&c, £400-£500. Must be sold. 7a 


machine shop, foundr, 
Pc6, Engineer Umce, 35, Norfolk-street, Strand, W.C 








TORS’ and Mechanical Anitionssin, have been 

d with instructions from Messrs. Gates and Hogg, 

¢wing to finish of above contract, t» S#Lu by AUCTION, 

on WEDNESDAY, 17th July, , the whole of the VALU: 
ABLE PLANT and MATEKIA 

Full particulars shortly, or front the AUCTIONEERS, Manor 

House, Sunderland. Telegrams, * Crow, Sunderlaud. il Nat. 

1146 


‘el., 


To Engincers, Iron and Brass peonrenn, and others. — 

FLURAL WUKKS” and *VULUAN WORKS,” 2a, Wim- 

eee street, New North Road, Shoreditch, close to the 
City and on main tram route. 


essrs. K. T. Quigley and Co. 
are instructed to offer for —— by AUCTION, om 
vacant possession, at the Mart, Tokevhuuse-y: Ec, 
THURSDAY, Jury 4th, 1907, at One o’cluck, the above cour 
-built’ LG¢ASEHULD FOUNDRY, together 
a 


e 
of about 3600ft., with three forges, and cect for ay busi- 
of 





ness. Lease about 5% years at a ground rent of £50 p.a. 
the estimated rental value of £155 a.—Svlicitor,” Frank 
Budd, Kaq., 15-18, Bishopsgate-street Without, E.C. Auction 
Uttices, 9, Moorgate-street, E.C. 197 





SALE BY TENDER. 


essrs. Joho R. Woodley and 


Tape ay Accountants, 30, 
NDER, in 10 Lots, the STOCK IN TRADE 


will SELL. by TE 
(f HALE BROs., W holesale Electriciaus, on the premises, 4 
155, Upper Thames-street, K.C. The stock consists 


brackets, fittings, shades, cords, and accessories amounting = 
cost or stock book prices to £553 14s, cd, or thereabouts, and 
is on view at the aforesaid premises unttl MONDAY NEXT, 
July 1st, on whicli day tenders will be opened at 12 o’cloce 
cisely at ‘the othces of Me-srs. JOHN k. WOODL&Y and 
where full particulars and abstracts can be had. 141” 





MINING TOOLS, RUCK BORING MACHINES, 
Large stocks. ANT) DRILL STEEL. Prompt delivery 
THE HARDY PATENT PIOK ©CO., LID., 





|{[\he Centre ot Engineering Trade. 


—THREE ‘Sey new WAREHOUSES TO LET, in 
Floors if desired. All L.U.C. requirements. Area 1500ft., 
2600ft., and 2700ft. super per floor respectively. Basement and 
ao floors, —Apply on the premises, 36-39, Up, er ae 


Cc. 
T° Accountants, Architects, En- 
GINEERS, SURVEYORS, AND UTHERS. OFFICES 
Cannon-street (best part, spacious and exceptionally wel 
a to LEt, as ae ate rent.—Address, O. Z., care of 
.Vv homers and Co., 5, Nicholas-lane, E.u. 1055 


bs Sold on Chief, a Plot of 


is 
LAND, contaiuing about 5000 square yards, three 
minutes from Westhoughton (near Koltou) Station. Labour 

; plentiful’ Close to colliery -_ electric power. Suitable site 
for cotton spinning he weaving shed, or engineering works.— 
¥or particulars apply F-. aoe HAYCKaF I, Tower- — 
Spring-gardens, Manches 


Valuable Fi sabiid Factory Sites 


for SALE at Peterborough, where there are exceptional 
paver facilities and a large inaustrial population.—For plans 
and particulars apply to ALAN W. RUUULK, Architect and 
Surveyor, Cathedrai Gateway, Peterborough. P73 


CONVEYOR & ELEVATOR CO. 











ACCRINGTON. 
See Advertisement last week, 
PAGE XI. 


axlll? 


AIR COMPRESSORS, 
ROCK BORING MACHINERY. 


SCHRAM, HARKER anp CO., ee uxl71 
CANNON-STREET HUUSE, LONDON, 


LOWC SNGINERKING ou, LD, 
WHITEHAVEN, ENG. 
TANK LOCOS., COLLIERY, 
STEEL WORKS, & COAL-HANDLING PLANT. 


HARPER’S LIST. 


PAGES XIV.—XV. 
THREE WEEKS AGO. 














DRAW IN GS, 





TRACINGS, 


MODELS oF Bumopres, &. 


— 


PHOTO-COPIES © sux ranrs, LITHO. PRINTING. | 
Tt aenseoeDeviortons. 


LONDON DRAWING AND TRACING — Gray's ~- 
_ Tuarnous—Ne 101] Hotzone. Manager, J cams BR. Tisomn 








BP Sa tana ENGLAND. 
ROUGH or 


SnRON. > FORGINGS. FINISHED. 


_ CRANK AND OTHER SHAFTS. 
INCE FORGE CO., LTD., WIGAN. 


SMALL 


REPETITION IRON CASTINGS 


ixtensive Foundry and Special Machiuery for Smal. 
Repetition Iron Castings. Inquiries Solicited. 


W. RICHARDS anp SON, 
PHENIX IRONWORKS, LEICESTER and 
39, Victoria Street, ve Ww. 3002 


STON E BREAKERS. 
BAXTER'S PATENTS ARE THE BEST. 
Ww. H. BAXTER, L LTD. LEEDS. 


r. i Price, M.1. Mech. E., 
ae ang | Railway rolling steck ; iron 
Siczcon Babine ees “Pm a 








PRI Workington, 


CARTOONS 
anD DIAGRAMS 


FOR PARLIAMENTARY Po lia AND 
PUBLIC MEETING 


LOBT. J. COOK and HAMMOND, 











Tel. Map Draughtsmen and Lithographers, (Spl) ax446 
551 Victoria 2 and 3, Tothill-street, Westminster, 8. W. 
VALUATIONS, 
ood and Newland, 
2, SFRING-GARDENS, MANCHESTER. 
VALUERS and AUCTIONEERS to Engineoring and Allie 


Partnerships and Transfer of Businesses negotiated. 
Wek Undertaken.—Peter 
HOOKE) 
Lo’ SCL ‘and ION FOUNDER, "haring In 
efeaies tod medory pint il be pled sie yeaa 
small quantities. 


Wi the Office of 
gel A ttig nd Ag ‘HITS of the 


him at Tus 
the Parish of St Clement Danes the County 

















